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1 .O INTRODUCTION 

The 779 Cluster Closure Project was located in the north central section of the RFETS 
protected area. Main structures in the 779 Cluster were the main R&D facility, Building 
779; a filter plenum and emergency generator facility, Building 729; a filter plenum 
building, Building 782; an emergency generator facility, Building 727; and a cooling 
tower pump house, Building 783. Additional support structures included a paint storage 
facility, Building 780; a metal storage facility, Building 780A; a gas bottle storage facility, 
Building 780B; and ten (IO) cooling towers (Buildings 784A/B/C/D, 785, 786, 
787A/B/C/D). See Figure 1-1, Building 779 Cluster Layout, for layout of the 779 Cluster. 
In general, the D&S effort, as defined in the 779 DOP, removed interior equipment, 
decontaminated the remaining structures, and dismantled the facilities, leaving facility 
foundations, basements, and underground utilities in place. 

The 779 Closure Project was completed in accordance with the project’s Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) decision 
document, the Decommissioning Operations Plan (DOP) for the 779 Cluster Interim 
Measure/lnterim Remedial Action, approved February 1998. Exceptions taken to the 
779 DOP during implementation of the closure project are identified in Section 7.0 of this 
document. This document summarizes the final condition of the 779 Cluster facilities. 
Following is a listing of the facilities that were deactivated and demolished under the 779 
Closure Project and a summary of the tasks performed to render those facilities suitable 
for demolition. 

Building 727, Emergency Diesel Generator Building 

Building 727 was a single-story building with a 5-in thick reinforced concrete roof 
slab supported by 8-in concrete block walls resting on 8-in thick by 5 ft deep 
foundation walls. The structure was approximately 16 ft. wide by 24 ft. long by 
12 ft. high. 

Rocky Flats Environmental Technology Site (RFETS) garage personnel drained 
the emergency diesel generator’s fuel oil system. The fuel was transported to 
the garage for redistribution and use in other RFETS equipment. The above 
ground storage tank was closed out in accordance with 7 CCR 11 01-14, Storage 
Tank Regulations, Colorado Department of Labor and Employment, Oil 
Inspection Section. The connecting fuel piping was disposed of as industrial 
waste. The below ground storage tank was closed under a different project, (the 
tank was foamed and left in place). The demolition contractor drained the diesel 
cooling system and the coolant transferred to Building 374 for processing. The 
emergency diesel generator was sent to Property Utilization and Disposal 
(PU&D) for processing. The remaining piping and components in Building 727 
were recycled as scrap metal or disposed of as industrial waste. 

Roof media samples taken from Building 782 indicated that the roof was 
radioactively contaminated above release levels (Reference the Radiological 
Closeout Survey Plan for the Building 779 Cluster, Rev. 2, June 1999 for relevant 
release levels.). Due to the proximity of Building 727 to Building 782 (within 20 
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ponds), the Building 727 roofing material was treated as contaminated, removed 
and disposed of as contaminated waste. The remaining building structure was 
surveyed and released as non-contaminated material. Building 727 was 
demolished and transported to the 980 pad where the material is stored for future 
use. Penetrations in the Building 727 slab have been plugged and grouted. 

Building 729, Filter Plenum Building 

Building 729 was a single-story building approximately 72 ft. long by 38 ft. wide 
by 16% ft. high. Reinforced concrete spread footings, 2 ft. high by 3% ft. wide by 
1 ft. thick, supported reinforced concrete grade walls. The internal equipment and 
components were removed and asbestos was abated from Building 729. In- 
process characterization surveys identified several areas and systems within 
Building 729 that were radiologically contaminated. The identified contaminated 
areas and systems were removed and packaged as waste or the area was 
decontaminated. The building was demolished and the resulting rubble was 
transported to the Erie Landfill. The Building 729 foundation slab was left 
undisturbed. 

Building 779, Research and Development Facility 

Building 779 was comprised of three main areas: 779 proper, 779A, and 7798 
(Reference Figure 1-2, Building 779 Layout). The foundations for Building 779 
are horizontal and poured-in-place with reinforced concrete spread footings. 
Dimensions vary from 1% ft. square to 6% ft. square and from 10 in. to 16 in. 
thick. In depth below grade, the footings vary from 3 ft. to 9 ft. Reinforced 
concrete grade beams, 16 in. to 18 in. wide and 10 in. to 13 in. thick rest on the 
spread footings. The first floor slab is poured-in-place, reinforced concrete 6 in 
to 8 in. thick with a barrier on a gravel base. 

The internal equipment and components were removed and asbestos was 
abated from B a i n g  779. In-process characterization surveys identified several 
areas on the slab and systems within Building 779 that were radiologically 
contaminated. The newly identified contaminated areas and systems were 
removed and packaged as waste or the area was decontaminated. The building 
was demolished and the resulting rubble was transported for storage at the 980 
pad. The Building 779 foundation slab was left undisturbed. 

Foundation penetrations are discussed in Section 9.0 of this document. The 
Building 779 basement opening was sealed with a watertight cover. Four 
penetrations were drilled through the basement ceiling to allow for groundwater 
sampling and removal from the below grade pits. These pits were sampled and 
the data is included later in this report. (This data is also contained in IWCP 
T0096268, Waste Sampling Characterization for Building 779.) Hinged lids that 
are raised 6 inches above the openings protect the water removal penetrations. 
The raised openings eliminate rain and snow melt accumulation in the basement 
pits. A metal watertight cover was also installed over the ventilation tunnel 
between B779 and B782 and an elevator shaft. Pipe and conduit openings in the 
building slab were plugged and grouted at the foundation level. Process waste 
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piping penetrations were also covered with metal plates that are fastened to the 
foundation. 

Building 780, Paint and Solvent Storage Shed 

Building 780 was a corrugated sheet-metal shed. Material, equipment and 
components were removed from Building 780; asbestos was then abated. The 
Building 780 structure was then removed and packaged as radioactively 
contaminated waste, leaving a 140 ft2 12-in thick reinforced concrete slab. 

Building 780N5, Storage Sheds 

Material was removed from the sheds. Building 780A was dismantled and . 

packaged as radioactively contaminated waste. Building 780B was surveyed, 
released, and packaged as scrap metal. 

Building 782, Plenum Filter Building 

Building 782 was a single-story building approx. 100 ft. long x 62 ft. wide by 16 ft. 
high. Reinforced concrete caissons, varying from 2 ft. to 2% ft. in diameter and 
from 6 ft. to 24 ft. deep, supported reinforced concrete grade beams that are 10 
in. thick by 5 ft. deep. Internal equipment and components were removed and 
asbestos was abated from Building 782. In-process contamination surveys 
identified that three areas of Building 782 were contaminated; the internal 
radioactively contaminated structures were decontaminated. The Building 782 
roofing material was found to have fixed radioactive contamination and was 
removed and packaged prior to demolition. The building was demolished and 
the building rubble transported and stored at the 980 pad. The Building 782 
foundation slab was left undisturbed. 

Pipe and conduit openings in the Building 782 slab were plugged and grouted at 
the foundation level. Process waste piping penetrations were covered with metal 
plates that are fastened to the foundation. After the Building 782 structure was 
removed, a cover was constructed over the Building 782 pit. The pit cover is 
constructed so that groundwater migration into the Building 782 pit can be 
sampled and removed. Preliminary data has been obtained from water samples 
that have been collected from this pit. (This data is contained in IWCP 
T0096268, Waste Sampling Characterization for Building 779.) The 
groundwater infiltrate will be sampled on a periodic basis. 

Building 783, Cooling Tower Pump House 

Building 783 was constructed of aluminum and steel on reinforced concrete 
pedestals on a reinforced concrete foundation. The internal equipment and 
components were removed and the cooling water was removed from the pump 
basins. The cooling tower water was sampled and characterized prior to 
removal. (This data is contained in IWCP T0096268, Waste Sampling 
Characterization for Building 779.) Because the cooling tower water was 
determined to be above free release criteria for beta activity, it was collected and 
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processed in Building 374. The building and pump basins were surveyed for 
radiological contamination and released as non-contaminated. Building 783 was 
then disassembled and removed as scrap metal. The Building 783 foundation 
slab was left undisturbed. Pit covers, with access openings, have been installed 
over the pump basins to allow for groundwater sampling and removal. The 
groundwater infiltrate will be sampled on a periodic basis. 

Buildings 784 through 786, Cooling Towers 

The cooling towers were surveyed and removed as scrap metal. The cooling 
tower foundation slab was left undisturbed. 

Additional detail reguarding the final condition of the 779 Cluster facilities is contained in 
the following sections of this document. Figures 1-1 and 1-2 follow. 
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FIGURE 1-1, Building 779 Cluster Layout 
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FIGURE 1-2, Construction History of Building 779 
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2.0 GOALSMET 

Throughout the duration of the 779 Cluster Closure Project, numerous goals and 
objectives, as identified in the 779 DOP, were met. These goals included the removal of 
interior equipment, decontamination of main facility structures, and the dismantling of 
facilities specific to the 779 project boundaries. The most notable accomplishments 
relevant to the project included the removal of 133 gloveboxes, 6 major filter plenum 
systems, approximately 7,695 grams of plutonium, and the demolition of 76,031 square 
feet of buildings. These accomplishments were completed while the project maintained 
an excellent safety record and experienced no unplanned releases to the environment. 
The scheduled completion date for demolition of the 779 Closure Project facilities was 
June 2000. Actual completion of demolition activities was February 18, 2000. 

3.0 TREATMENT PROCESSES 

No RCRA treatment processes were utilized within the 779 Cluster Closure Project. 
Processes were initiated to fix radioactive contamination in equipment and building 
systems in order to minimize the potential for airborne radioactivity and worker risk 
through contamination. These “contamination” treatment processes were used 
throughout the demolition of the 779 Cluster. The use of fixatives in gloveboxes and the 
fogging of ductwork assisted in the safe demolition of contaminated systems and 
equipment as well as lower radiation doses to workers. Products such as StripCoatTM , 
3M Firedam, Asbestos Binding Compound (ABC), Peel Away 7 were used in 
gloveboxes. Encapsulent Technologies Glycerine Solution (ETGS) and ETGS2 were 
the products used to fog the ductwork. MSDSs are included in Appendix A. 

4.0 RADIOLOGICAL ANALYSIS AND SURVEY RESULTS 

At the onset of the 779 Cluster Closure Project, a Reconnaissance Level 
Characterization (RLC) was performed on those buildings within the Cluster in order to 
plan Decontamination and Demolition (D&D) activities and to provide input to the Final 
Status Survey Design. A survey breakdown structure was developed for the facilities 
within the 779 Cluster to delineate radiological survey units and the corresponding final 
status survey classifications. Subsequently, the Radiological Closeout Survey Plan for 
the Building 779 Cluster was developed in order to guide the final status survey effort. 
The plan outlined the requirements for the survey process, and presented the associated 
free-release limits per DOE Order 5400.5. The limits are provided in Table 4-1, Free 
Release Limits per DOE Order 5400.5. 
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**DCGLtML Total 
(Maximum) 
(dpm/'lOO cm2) 

300 

15,000 

*DCGLW - Derived Concentration Guideline Limits, Wilcox and Rank Sum Test 
**DCGLEMC - Derived Concentration Guideline Limits, Elevated Measurement 
Comparison 

The Closeout Radiological Survey Plan for the Building 779 Cluster was reviewed and 
approved by the following approval authorities: RMRS, KH, DOE, CDPHE, and the EPA. 

Following the completion of D&D, final status radiological surveys were performed on 
building surfaces, including interior and exterior walls, ceilings, floors, etc., as required 
by the Closeout Radiological Survey Plan for the Building 779 Cluster. The surveys 
included total and removable alpha surface contamination measurements, alpha-scan 
surveys, and media samples. Media samples were analyzed for transuranic (Pu-239 
and Am-241) and uranium (U-233/234, U-235, and U-238) isotopes. The media sample 
results are presented in the Closeout Radiological Survey Reports (Refer to Section 14, 
References). 

Final status surveys were performed after equipment and systems were removed from 
an area. Areas that were surveyed were physically isolated from adjacent areas 
undergoing D&D and remained isolated until demolition of the specific area occurred. 
The phased approach to final survey was implemented to support the schedule and to 
assure a timely review of the reports. The surveys and corresponding reports were 
presented to the DOE and CDPHE in the following sequence: 

1 .  Closeout Radiological Survey Report For Building 729, Volumes 1-3 
2. Closeout Radiological Survey Report For Building 779, Annex B, Rev. 1 ,  October 

1999 
3. Closeout Radiological Survey Report For Building 779, Administration Building, 

Rev. 0, October 1999 
4. Closeout Radiological Survey Report For Building 779, "A" Annex, Rev. 0, 

November 1999 
5. Closeout Radiological Survey Report For Building 779, Main Buitding, Rev. 0, 

December 1999 
6. Closeout Radiological Survey Report for Buildings 727, 782, and 783, Rev. 0, 

February 2000. 
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The reports were subjected to a rigorous review, beginning at the project level with the 
final survey radiological engineers and manager, and a dedicated QA engineer. 
Subsequently, a review was performed by the following approval authorities: RMRS, KH, 
DOE, CDPHE, and the EPA. 

An Independent Verification Contractor (IVC) performed independent verification of the 
final status survey results. This contractor performed independent measurements on 
greater than ten-percent of the delineated survey units. In addition, the contractor 
reviewed and concurred with the Final Status Survey Reports. Based on the 
independent verification measurements and extensive reviews, the IVC concurred that 
the facilities within the 779 Cluster met the free-release criteria. 

A separate independent verification was performed on Annex B as requested by the 
Environmental Protection Agency. The data from this verification validated the free- 
release condition of Annex B. 

An additional survey effort was performed to verify that the building rubble, resulting from 
the “free released” 779 Cluster facilities, was not contaminated above the RFETS Tier 2 
action limits identified in the Rocky Fiats Cleanup Agreement (RFCA) (see Appendix B). 
Nine concrete samples were collected from the building rubble staged on the 980 pad. 
The samples were analyzed for transuranic (Pu-239/240 and Am-241) and uranium (U- 
233/234, U-235, and U-238) isotopes. The resulting data demonstrated that the building 
rubble was suitable for free release (i.e., all results were less than RFCA Tier 2 action 
limits). 

Radiological Status of Remainins Areas 

Buildings 727, 729 and 783 Slabs 

The Building 727 slab was verified as below the DOE Order 5400.5 limits. No 
contaminated process drains exist in this slab. 

The Building 729 trenches, and associated pit surfaces (walls and floor) were 
verified as below the DOE Order 5400.5 limits. No contaminated process drains 
exist in this slab. The trenches and pits were grouted after final survey. 

The Building 783 slab was verified as below the DOE Order 5400.5 limits. No 
contaminated process drains exist in this slab. Two pits and a sump exist in this 
slab. The pits and sump were verified as below the DOE Order 5400.5 limits and 
covered with steel plates. 

Building 779 and 782 Slabs 

The Building 779 and 782 slabs were decontaminated to levels less than the 
DOE Order 5400.5 limits. Contaminated process drains penetrating the 
foundation slabs were filled to grade with grout. Large penetrations, such as 
drain clean-outs, were covered with metal plates prior to demolition to maintain 
the integrity of the grout. The plates will remain in place until the Environmental 
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Restoration (ER) phase of cleanup. Refer to Appendices E and G for slab details 
and the associated radiological status of remaining process lines. 

Building 779 Basement and Pits 

The Building 779 basement was decontaminated to removable levels less than 
the DO€ Order 5400.5 limits. Fixed contamination above these limits exists in 
isolated spots on the basement floor and within the paint/wall matrix of the south 
wall. This fixed contamination will be addressed through environmental 
restoration. Refer to Appendices E through H for maps of these areas and the 
associated radiological status. 

Building 779 pits (IA, ZA, 2B) contained standing water with radiological 
contaminants in excess of the RFCA Tier 1 limits (Refer to Appendix 6, RFCA 
Tier I and Tier /I Limifs). The water is suspected to be groundwater infiltrate. The 
water was removed from all three pits, however, after a two-week period, pit 1A 
contained approximately 4 inches of standing water. A radiological survey of the 
pit walls, performed on December 2, 1999, established that the total and 
removable surface contamination levels were less than the DOE Order 5400.5 
limits. 

A radiological survey of the T5 tank pit indicated total surface contamination on 
the floors and north wall was in excess of the DOE Order 5400.5 limits (up to 992 
dpm/lOO cm2). Reference Appendix I for a map depicting the T5 tank pit 
radiological survey information. No removable surface contamination in excess of 
the DOE Order 5400.5 limits was detected. 

6782 Ventilation Tunnel and Basement 

The Building 782 basement and tunnel surfaces were surveyed and found to be 
below the DOE Order 5400.5 limits. A small sump located in the northwest 
corner of the basement receives groundwater infiltrate. Isotopic analysis of the 
groundwater collected from the sump indicates radiological levels in excess of 
RFCA Tier 1 limits. (Reference Appendix D for this data.) The sump currently 
fills at a rate of 100 gallons per day. 

Building 727, 779, and 782 Rubble 

The concrete rubble from Buildings 727, 779, and 782 has been moved to the 
980 pad. The final status survey data indicates that the rubble does not contain 
radiological contamination in excess of the RFCA Tier 2 action limits. Nine 
concrete samples were collected from the rubble pile. The samples were 
analyzed for transuranic isotopes (Pu-239 and Am-241) and uranium (U-2331234, 
U-235, and U-238) isotopes. These data are contained in Appendix C, Concrete 
Rubble Data. The results were less than the RFCA Tier 2 action limits. 
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5.0 NON-RADIOLOGICAL ANALYSIS AND SURVEY RESULTS 

Non-radiological surveys were conducted to support the phased demolition of the 779 
Cluster; specific references to the Lead Regulatory Agency (LRA) approved survey 
reports are as follows: 

779 Cluster Closure Project Non-Radiological Closeout Plan, Rev. 0, Sept 13, 1999 
Building 779 Cluster Closure Project, Non-Radiological Closeout Report For Building 
779, A-Annex, Rev.0, Sept. 3, 1999 
779 Cluster Closure Project, Non-Radiological Closeout Report For The 
Administrative Area of Building 779, Rev. 0, Sept. 29, 1999 
Building 779 Cluster Closure Project, Non-Radiological Closeout Report For Main, 
Utility Area and B-Annex, Rev. 0, Dec. 13,1999 
Building 779 Cluster Closure Project, Non-Radiological Closeout Report For 
Buildings 727, 782 and 783, Rev. 0, Feb. 1, 2000 

Non-radiological surveys were performed to ensure that contaminants of concern 
(COCs) within the 779 Cluster were identified, removed, or remediated to a level below 
regulated levels. The scope of the non-radiological surveys included documenting a 
summary of the applicable information and survey data that was conducted throughout 
the 779 Cluster after the Reconnaissance Level Characterization Report was issued. 
This information included in the Non-Radiological Closeout Reports demonstrated that 
contaminants of concern (COCs) within the 779 Cluster were identified, removed, or 
remediated to a level below regulated levels. 

6.0 WASTE STREAM DISPOSITION 

Waste types generated during the decommissioning of the 779 Cluster include both 
radioactive and non-radioactive waste. Radioactive waste consists of low level, low- 
level mixed, TRU, and TRU mixed waste. Non-radioactive waste includes sanitary, 
asbestos, TSCA (e.g. PCBs), hazardous, and oil. Table 6-1, Waste Volumes, 
summarizes the volumes of the various types of waste generated during the 
decommissioning and compares the actual volume to that estimated in the 779 Cluster 
Decommissioning Project Waste Management Plan. Table 6-1 also includes the volume 
of material originally estimated versus that sent to PU&D or recycled. Approximately 46 
tons of radioactively contaminated metal and approximately 627 tons of non- 
radioactively contaminated metal were sent off site for recycle. The concrete rubble 
from Buildings 727, 779, and 782 was stored on-site at the 980 pad and is intended for 
use as fill material at RFETS. 

During the course of this project, radioactive contamination was found in areas that were 
not expected to be contaminated. As a result, the amount of low level waste generated 
was larger than originally expected, and the amount of material sent to PU&D and 
disposed of as sanitary waste was less than expected. The amount of low level waste 
generated also increased due to schedule/cost decisions made during the course of the 
project. These decisions resulted in the disposal of equipment and selected internal, 
non-load bearing walls as low-level waste in lieu of performing radiation surveys to free 
release the material. 
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Higher than expected levels of radioactive contamination were found in piping systems, 
ventilation duct work and plenums. The higher than expected contamination levels 
resulted in a larger amount of TRU waste than had originally been anticipated. Higher 
than expected contamination levels were found primarily in ventilation duct and plenums. 

Waste generated during this project was managed in accordance with relevant RFETS 
waste operations procedures. State and federal regulations, and DOE orders, have 
been incorporated into the RFETS Waste Operations Procedures. The 779 Cluster 
Decommissioning Project Waste Management Plan provides the details associated with 
characterization, storage, disposal and overall waste management for the 779 Cluster. 
Waste generated as a result of this project was packaged for disposal in accordance 
with the applicable RFETS procedures and waste acceptance criteria for the disposal 
site. All waste has been removed from the 779 Cluster and shipped to the disposal site 
or is being storedktaged on-site for eventual disposal. 
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VOLUME (ft3) VOLUME (ft3) Notes 
ESTIMATE ACTUAL 

53,873 292,680 1 
557 1,630 

TABLE 6-1, Waste Volumes 

TRU/TRM 
Radioactive Waste Total 

2,400 14,000 1 
56,830 308,310 

Industrial Waste Total 
Asbestos Waste 
TSCA Hazardous & Oil Waste 
Non-Radioactive Waste Total 

Non-Radioactive Waste I 

175,000 98,010 (1422 Tons) 
46,573 . 2 
110 357 1 
221,683 98,203 

Rad/Non-Rad Waste Totals 

, I I 

278,513 504,880 I 

Recycled Material 
PU&D 
Recycle Metal 
Recycle Concrete 
Total Recycled Material 

I 

73 , 900 5,400 3 
80,790 (673Tons) 114 
149,299 5 

73,900 235,489 
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7.0 DEVIATIONS FROM DECISION DOCUMENT 
@ 

Six minor modifications, two major modifications, and one field modification to the 779 
DOP were initiated and appproved, as appropriate, by CDPHE throughout the duration 
of the project. Table 7-1, Modificafions fo fhe 779 DOP, identifies whether the 
modification was major, minor or a field modification. In addition, a summary level 
description of the modification is provided. 

Table 7-1. Modifications to the 779 DOP 
*Mod Number (Identified 
by Correspondence 
Control No. and date of 
transmittal) 

May 12,1998 
(98-RF-02546) 

Dec. 7,1998 

(99-RF-01105) 

(98-RF-05558) 

(99-RF-03072) 

March 24, 1999 

Nov. 11, 1998 

Aua. 4.1999 
E-mail 
May 18, 1999 

Feb. 15.2000 

minor 

minor 

minor 

minor 

minor 

major 

major 

field 

minor 

Modification Description 

Addends Section 9, Regulatory and 
Environmental Considerations - clarrifies 
number of RCRA storage units to be closed and 
EPA hazardous waste numbers. 
Addends Section 9 - deletes the RCRA storage 
units that didn’t store hazardous waste. 
Addends Section 9 - clarrifies the state of RCRA 
storage units and amends inspection 
requirements. 
Addends Section 8, Waste Management, and 9 - 
eliminated the use of temporary units and 
implements storage in accordance with ARARs; 
corrects tvr>oaraohical and aramatical errors. 
Addends Section 9 - incorporates fluorescent 
bulb crushing as a D8D activity. 
729 Demolition Plan 

779 Demolition Plan 

Initiated temporary use of process waste lines 
for transferring arsenic-contaminated water to 
Building 776/777. 
Addends Section 3, Decommissioning Overview 

In summary, the minor modifications consisted of re-evaluating EPA hazardous waste 
numbers assigned to permitted storage areas, eliminating the requirement for storing all 
waste in temporary units, correction of typographical errors and clarification of terms. 
Major modifications to the 779 DOP consisted of demolition plans for Buildings 729, 
Building 779 and the remaining facilities. Building 779 was demolished in multiple 
phases, resulting in two demolition plans. The field modification addressed re-opening 
the process waste system to RCRA constituents. The system was RCRA closed in 1996 
and re-opened in May 1999 to support the removal of 51 0 gallons of arsenic 
contaminated water. The system was rinsed and re-sampled to ensure that arsenic 
levels were below the regulatory threshold; closure documentation is contained in the 
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project files. Copies of the 779 DOP and modifications can be found in the CERCLA 
Administrative Record. 

8.0 DESCRIPTION OF SITE CONDITION 

Following is a description of the condition of 779 Cluster facilities after demolition. 
Drawings associated with the remaining foundations are identified Table 8-1, Final 779 
Cluster Drawings. Site utility drawings (Series 15501) covering the 779 Cluster area 
have been updated to show termination points for nitrogen, steam, condensate, 
domestic cold water, natural gas, cooling water, tower water, 13.8 KV power, telephone, 
and alarms. 

Building 727 was demolished leaving the 6-in thick, reinforced concrete floor slab. 
Adjacent concrete pads were for an electric fan, an above ground storage tank, and a 
cap for a previously removed under-ground storage tank. 

Building 729 was demolished to its main slab. The floor slab is reinforced concrete 6 in. 
thick. There are two pits: one 7 ft. long by 4 ft. wide by 6 ft. deep and the other 7 ft. long 
by 3 ft. wide by 2% ft. deep. Both pits have 12-in thick floor slabs. There are also two 
process waste trenches: one 9 ft. long by 1 % ft. wide by 1 % ft. deep and the other 16% 
ft. long by 1% ft. wide by 1 ‘/2 ft. deep. The pits and trenches were filled with concrete. 
Adjacent 12 in. thick concrete pads were for an above-ground storage tank, an exhaust 
stack, a substation, a radiator, a transformer, and a cap for a previously-removed 
underground storage tank. 

a 
Building 779 was demolished to its main slab. Several pits exist within the slab including 
two elevator shafts (approx. 6 ft. long by 7 ft. wide by 3 ft. deep), the plenum deluge 
drain pit (approx. 6 ft. long by 4 ft. wide by 4 ft. deep, the basement pit area (approx. 29 
ft. long by 20 f?. wide by 20 ft. deep), and a pump pit (approx. 6 ft. long by 4 ft. wide by 4 
ft. deep). A process waste trench network approximately 50 ft. in length exists on the 
east-side of the slab. Metal covers were placed over these areas to eliminate the safety 
hazard of the foundation openings. The truck ramp located on the east side of the 
building, approx. 25 ft. long and sloping to a depth of 4 ft., was filled with building rubble. 
See Section 10 for additional information on slab penetrations and in-slab waste. 

Buildings 780A, 780B were demolished and removed from Site. No foundations remain 
from these sheds. 

Building 782 was demolished to its main slab. The floor slab is reinforced concrete 
varying from 6 in. to 9 in. thick. One large pit, approx. 24 ft. long by 23 ft. wide by 20 ft. 
deep, is located at the west-side of the slab. The pit walls are 12 inches thick, reinforced 
concrete. The pit floor is reinforced concrete 12 in. to 17 in. thick. The Building 782 pit 
area leads to an under-ground tunnel and vertical corridor. The tunnelkorridor is 
approx. 30 ft. long by 12 ft. wide x 16 ft. deep that runs west then turns vertical to the 
surface. Walls of the vertical corridor are 8 inches thick, reinforced concrete block. 
Walls, floors, and the roof are 12 inches thick, reinforced concrete. The top of the roof 
slab is about 3 ft. below grade. Five concrete caissons ranging from 2 ft. to 2% ft. in 
diameter and 11 ft. to 14 ft. deep support the walls. A metal cover was placed over the 

a 
n 

\ v  
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Drawing Identification Type of Drawing 
Numbers 
23473-401 Building 727, foundation plan 
51410-0108 Building 727, site plan 
19673-4 Building 729, foundation plan and first floor slab detail 
51 41 0-01 09 Building 729, site plan 
28177-301 Building 783, foundation plan 

Building 779, foundation plan and first floor slab 
23473-0601 and -0602 Building 782, foundation and first floor slab 
23473-0603 Building 782, pit area 
23473-0605 Building 782, corridor and tunnel 
23472-0604 Building 782, sub-drain and storm drain system 
23473-0606 Building 782, manhole 1 
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12 ft. long x 12 ft. wide opening at grade to eliminate the safety hazard of the opening. A 
drainage system installed around the pit and tunnel during original construction is routed 

, to a nearby manhole. 

0 
Building 783 was demolished to its main slab. Two pits exist below the main slab, each 
measuring approx. 22 ft. long by 4 ft. wide by 8 ft. deep. A metal cover was placed over 
the access plates to the pits. A sump also exits under the slab constructed of 3 ft. ID 
pre-cast concrete pipe with a 4% ft. square by 9 in. thick concrete bottom. A metal plate 
was placed over the manhole for the sump. (Appendix H) 

Ten (1 0) cooling towers (Buildings 784A/B/C/D, 785, 786, 787A/B/C/D), piping, and 
support structures were demolished and removed from the Site. Five (5) concrete pads 
and 11 concrete caissons that supported the cooling towers remain. The reinforced 
concrete pads are 12 in. deep and range in size from 15 ft. long by 10 ft. wide to 45 ft. 
long by 21 ft. wide. The concrete caissons are 2% ft. in diameter and 4 ft. deep. 

Table 8-1, Final 779 Cluster Drawings 
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9.0 DEMARCATION OF WASTES LEFT IN PLACE 

The primary wastes that were left in place consist of piping penetrations and drain. 
Following is a description of this waste. 

Slab Penetrations and drains 

The Bldg. 727 slab contains one domestic water pipe that was grouted and 
capped. This pipe originates with the site domestic water system. A second pipe, 
the fire water line,. traveled underground to Building 782. This pipe did not 
penetrate the slab but entered through the wall of the building. Appendix E, Slab 
Details for Buildings 727 and 782, identifies the approximate location of these 
isolation points. 

The Building 729 slab contains two domestic cold water pipes, that were grouted 
and capped, and a sanitary sewer line that was grouted. Appendix F, Slab 
Details for Building 729, identifies the approximate location of these isolation 
points. 

The Bldg. 779 slab contains an extensive network of process waste piping 
(abandoned-in-place in the late 1970‘s), process waste trenches, sanitary drains, 
and various branch connections from Site utilities. Process piping was grouted 
down approximately 5”. Isolation points from Site utilities were grouted and 
capped. Also, six-8 in. diameter, cooling water pipes run underground from the 
east side of the slab and come up on the east side of the access road. Appendix 
G, Slab Details for Building 779, identifies the approximate location of the piping, 
trenches, utility isolation points, and the cooling water pipes. 

The Bldg. 782 slab contains plenum drain piping, and 3 fire water pipes. Two fire 
water pipes originate with the Site domestic water system. The third pipe travels 
underground to Bldg. 727 (see bldg. 727 discussion). Appendix E, Slab Details 
for Building 782, ideniifres the approximate location of this piping. 

Metal covers have been placed over basement areas and pits associated with Buildings 
779, 782 and 783. The Building 779 basement has four pits (identified as 1 A, 2A, 28 
and T5 pit on the map included in Appendix D) located beneath the basement. Three of 
the pits (IA, 2A and 2B) are known to receive groundwater infiltrate. Four hinged 
access ports have been installed in the basement cover to allow periodic sampling of 
water from these pits; similar hinged access ports have also been installed in the 
Building 782 and 783 pits covers. Isotopic, Volatile Organic Analysis (VOA) and total 
metals data from water samples taken prior to pumping are included in Appendix D, 
Data from Sampling Groundwater and Sediment, for these pits. The pit associated with 
Building 783 and the Building 782 sump also have ground water infiltrate. Water sample 
results for the Building 782 and 783 sumps are also included in Appendix D. 

Non-contaminated concrete resulting from the demolition of 779 Cluster facilities was 
placed on a bermed concrete pad (previously known as Building 980) located northeast 
of Building 779. A gross segregation of non-cementatious material was preformed prior 
to relocation of the clean concrete to the 980 Pad. Consequently, small amounts of 
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debris, such as roofing material, wood and metal structural reinforcement materials, are 
co-mingled with the non-contaminated concrete. Prior to use of the concrete as clean 
fill, the material will be crushed to the appropriate size. 

Presently, the concrete pile has been saturated with a surfactant called Soil SementTM, 
manufactured by Midwest Industrial Supply. Soil SementTM is a non-hazardous 
polymer emulsion that is designed to control dust and erosion. The MSDS for Soil 
SementTM is included in Appendix K, MSDS for Soil Sement. The concrete pile will be 
managed in accordance with the RFCA Standard Operating Protocol For Recycling 
Concrete, September 28, 1999, until used as clean backfill. 

10.0 ENVIRONMENTAL RESTORATION 

Following is information regarding groundwater, sediment and soil that have been 
sampled in support of environmental restoration activities. Tables 10.1 and 10.2, 
Groundwater and Sediment Data From The 779 Cluster, and 10.3, Soil Data From The 
779 Cluster, contain radioisotopic, gross alpha/beta, volatile organics, nitratehitrite and 
total metals analytical data, as available, for areas where these media have been 
sampled. 
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.44 mg/L 

>Tier I I  <Tier I 
Antimony, 
Arsenic, 
Beryllium, 
Cadmium, 
Chromium , 
Lithium, 
Manganese, 
Molybdenum, 
Nickel, Silver, 
S tro n t i u rn , 
Thallium, Zinc 
Comer 

00A1075 
00A1075 
00A1075 
00A1075 

U "' Water r 3.97 PCi/l 
7 Water 335 pCi/l 

Water 162 pCi/l 
Am L41 Water 77.3 pCi/l 

-- 

Table 10.1, Groundwater and Sediment Data fror 
Matrix 1 Pit 7A, 6779 

the 779 Cluster 
Pit ZA, 5779 Pit 26, B779 Sample 

ID 
00A0884 

Type of 
Analysis 
Nitratehitrite c.05 mg/L 

>Tier II <Tier I 
Antimony, Arsenic, 
Beryllium, 
Cadmium, 
Chromium , 
Copper, Lithium, 
Manganese, 
Nickel, Thallium 

.05 mg/L 

>Tier II <Tier I 
Antimony, 
Beryllium, 
Cadmium, 
Chromium, 
Lithium, 
Manganese, 
Nickel, Zinc 

Total Metals 00A0884 

None None I 00A0884 

tetrachloro- 
ethane 

Volatile 
0 rg anics I 

1 .I  5 pCi/l 
208 pCi/l 
3.41 pCi/l 
1.94 pCi/l 
517 pCi/l 
1.45 pCi/g 
.I20 pCi/g 
5.35 pCi/g 
319 pCi/g 
81.5 sCi/a 

2.02 pCi/l 
.382 pCi/l 
9.18 DCi/l 
1.96 pCi/l 
1.21 pCi/l 
1.03 DCi/a 
.062 pCi/ i  
3.52 pCi/g 
350 pCi/g 
94.5 pCi/g 
N/A 

OOA0933 1 Am L41 I Sediment 1 79.4 pCi/g 
00A1075 I Um4 I Water 1 58.5 pCi/l N/A . ... . 

N/A 
N/A 

NIA 
N/A 
NIA 
N/A N/A 
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Sample ID Type of Matrix Building 782 

OODI 066 Nitratelnitrite Water 11.7mgA 

OOAlO75 Total Metals Water >Tier IKTier I 

Analysis 

manganese 
nickel 

OOAl075 Volatile Water trichlorotrifluoro 
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Building 783 

N/A 

NIA 

N/A 

N/A 99A6078 

32 pCi1l 
34 pCi/l 
29 pCi/l 
102 pCi/l 
109 pCi/l 
100 pCi/l 

99A6078 
103 pCi/l 

TCLP Water N/A Non-RCRA 

Under Building Contamination 

Under building contamination (UBC) has been confirmed with respect to Building 779. 
Radiological contamination was removed from slab areas within Rooms 126, 131 and 
133 of Building 779. This decontamination activity involved jackhammering a 35 foot by 
2.5 foot area of concrete slab within these rooms. In order to radiologically free release 
the exposed areas in these rooms, the slab was removed to the soil level and the 
resulting trenches were back-filled with non-shrink grout in the same manner as exposed 
pipe penetrations. Soil samples were obtained prior to back-filling the trench. No soil 
remediation was performed. Table 10.3, Soil Data From The 779 Cluster, contains 
summary level information for soil data. (See Appendix J for a floorplan of Building 779 
and a diagram of the trench that was sampled.) Soil samples were taken in Rooms 131 
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Sample ID Type of Matrix Area .001 Area .002 Area .003 
An a I ysi s 
Vola ti le 

00R0970 organics Soil None > Tier I I  None > Tier I I  None > Tier II 

00R0970 233/z% Soil 932 pCi/l .707 pCi/l 

00R0970 U 235 Soil .019 pCill .036 pCi/l .280 pCi/l 

00R0970 U 238 Soil .882 pCi/l 376 pCiA .754 pCill 

00 R097 0 Pu Soil 11.1 pCi/l 10730 pCi/l 97320 pCill 

1.05 pCi/l 

~~~ 

239/240 
t 

00R0970 Am 241 Soil 16.1 pCi/l 5120 pCi/l 40080 pCill 
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Area .004 

None > Tier I t  

1 .OO pCiA 

.I48 pCill 

1.03 pCill 

32310 pCill 

15550 pCi/l 

and133 prior to back filling the trench; plutonium levels of up to 97,320 pCi/l were 
extracted from soil removed from the trench. (Reference Appendix J for the soil data.) 

11 .O HEALTH AND SAFETY 

The Occupational Safety and Industrial Hygiene Program Manual (MAN-072-OS&IH PM) 
governed work practices during decommissioning, demolition and closure activities of 
the 779 Cluster. The project operated in accordance with the Building 779 Cluster 
Closure Project Health and Safety Plan, Rev. XI, Sept. 16, 1999. Once the final clean- 
up of the 779 Cluster was completed, the area was inspected and safety/industrial 
hygiene concerns were identified and placed in a safe configuration or remediated to 
eliminate hazards and protect personnel. 

Chemical, biological or physical hazards identified during decommissioning or demolition 
were remediated in accordance with the OS&IHPM. Hazards such as beryllium, lead 
and asbestos, were remediated by trained and qualified workers. Chemical hazards 
identified were remediated under the direction of the Environmental Manager. These 
hazards were remediated and verified as complete prior to demolition of buildings in the 
779 Cluster. 

Remaining hazards that could not be remediated are physical in nature. They consist of 
tripping hazards (foundations, curbs, stairs) and confined spaces. Tripping hazards are 
located throughout the 779 Cluster due to inconsistencies in the foundation slabs. 
Personnel are cautioned to read and adhere to signage posted throughout the Cluster. 
Confined spaces are located in Building 779, Room 001(basement), Building 782 
(basement) and Building 783 sumps/pits. These areas are covered with metal plates and 
the confined spaces are identified by signage. 
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12.0 PROPERTY MANAGEMENT 
e 

At the 779 Cluster Closure Project onset, an inventory of approximately 7,000 line items 
of equipment and furniture was completed. On October 1, 1997, 1,450 pieces of capital 
and real equipment were identified on the inventory. After a further review of project 
specific equipment, the inventory was reduced to 978 pieces; this inventory was 
incorporated into the project baseline. At the completion of the 779 Closure Project, 
three pieces of capital equipment were not accounted for on the Baseline inventory. 
Those pieces were two Motorola walkie-talkies and one Hewlett-Packard printer. Lost 
inventory reports were completed and turned into CJosure Site Services (CSS) Property 
Management. 

The Project dispositioned more than 175 pallets and/or shipments of equipment and 
furniture to Property Utilization and Dispositioning (PU&D), Building 060, 130 Laydown 
Yard Area, Building 334 and Building 439. These items were either re-utilized on site, 
sold to the public, sent to an Indian Reservation (SEEDS Program) or sent to a local 
scrap metal dealer. No funding was returned to the Project for these efforts. 

13.0 LESSONS LEARNED 

There were several lessons learned during the completion of the 779 Closure Project. In 
general, the “lessons learned” from the 779 Closure Project were passed along to other 
members of the RFETS community at the time of the experience. The lessons learned 
were identified through management reviews, incident reports, or just through 
management walk arounds. A sampling of the 779 lessons learned, that have already 
been distributed at RFETS, are accumulated as Appendix K, Lessons Learned, of this 
report. The remainder of this section will discuss a few of the lessons learned that have 
not been discussed previously or that bear some reemphasis. Note that lessons learned 
can be either positive or negative. Some of the positive lessons learned during the 779 
Closure Project are: 

The 779 Closure project was organized such that all the project personnel (including 
procurement, RCTs, Radiological Engineering, and custodial services) reported to 
the Project Manager. This reporting relationship was one of the primary reasons the 
779 Closure Project was successful. 
CDPHE and EPA were kept informed and involved in the major decisions of the 
project. This helped to ensure the project’s decision document was interpreted 
favorably to the activities being accomplished. The 779 DOP changes were minimal 
due to the up front planning and continued involvement of the regulators. 
During completion of the 779 Closure Project surface contaminated object (SCO) 
containers were approved and used by the project. The larger waste containers 
allowed removal of components in larger section thus reducing dismantlement labor 
and reducing component removal time. 
During the first stages of planning, the project evaluated the size and content of each 
glovebox and identified how each glovebox would be removed and packaged. 
These processes saved time and labor. 
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The Project Safety personnel developed a project-specific “Health and Safety Notes” 
Newsletter to distribute lessons learned to project personnel. The newsletter was very 
beneficial in transmitting project information. 

During the initial staffing of the 779 Closure Project, certain assumptions were made 
about the responsibilities and the workload of each of the project members. The 
assumptions were based more on organizational layout, cost, intuition and perceived 
project needs rather than a detailed evaluation of the duties of each position. The 
assumptions were made at a cognitive level and not fully documented. This condition 
led to problems later in the project. The resulting problems are identified below: 

The project members assumed that the actual workload could not be compared and 
modified as project demands changed. The result was that some personnel were 
over worked, some personnel were under-worked, and there was some confusion 
about project member responsibilities. 

The project was understaffed to complete the entire project reporting requirements. 
This led to misleading information being passed on to project oversight personnel. 

The transition from an operating facility to a decommissioning project was one of the 
most difficult tasks in completing the 779 Closure Project. The greatest challenge in this 
transition was complying with the project’s authorization basis document while 
completing aggressive dismantlement activities, The ventilation system operational 
requirements, room differential pressure requirements, and maintenance of the fire 
protection and alarm systems were the components impacting the project the most. 
Special attention to these systems needs to be considered when modifying the facility’s 
authorization basis document to allow for decommissioning activities. Several examples 
of problems identified during the 779 decommissioning work include the following: 

The fire protection alarm reporting system cable routing was directly below and 
interfering with piping and duct removal. This condition meant that the alarm cable 
and conduit should be removed before the pipe and duct. However, based on the 
facility’s authorization basis document, the piping and duct required removal prior to 
deactivating the alarm circuit. The 779 Closure Project resolution was to reroute the 
alarm circuit and then remove the other components. Although the condition was 
corrected, the situation caused work delays as the condition was corrected. 
Based on the facility’s authorization basis document, the fire suppression system 
was to be the last system removed from the facility. The 779 Closure Project found 
that this situation caused two problems. First, the fire water piping and sprinklers 
interfered with removal of other components; and second, the entire facility had to be 
operationally clean before the system could be removed. The 779 Closure Project 
ended up sectioning the fire suppression system using freeze plugs as temporary 
isolation barriers. The project experienced delays while the work was completed. 
Prior planning in modifying the authorization basis document could have facilitated a 
more workable environment, such as allowing a fire watch in place of the fire system. 
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Several other points to consider in planning future projects are: 
a 

The processes used in completing the decommissioning work were effective, and 
safety was maintained at a very high level through involvement of the craft in 
planning the dismantlement tasks. The project also had daily pre-evolution meetings 
and weekly safety meetings. An informal project safety committee was used to 
address project safety concerns as quickly as possible. 

The 779 Closure Project under-estimated the number of size reduction and 
component handling tools necessary to complete the project. The large number of 
tools required can be attributed to the large quantity of tools broken, and those 
discarded as contaminated. Better training of the craft in proper use, maintenance 
and handling could reduce the number of tools required. 

Early in the project the decision was made to minimize the amount of glovebox 
internal decontamination. In place of decontamination, fixatives were used to help 
minimize the transport of contamination during size reduction. This decision led to 
project personnel spending additional time in breathing air during the size reduction 
process. The benefit of this decision should be evaluated on a case-by-case basis. 

The 779 Closure Project’s final survey team was assembled early in the project. 
Early use of this team was very beneficial to the project as many potential hurdles 
were avoided. The final survey team wrote the final closure plans, discussed the 
release process with the regulators, met with and provided immediate response to 
the independent verification group. The final survey team also classified the 
buildings and wrote supporting survey documents. The timing for starting the final 
survey process should be evaluated for each project. The 779 Closure Project 
benefited by having the final survey contractor start early because numerous areas 
required pre-final survey characterization and re-work (decontamination). However, 
there was a tradeoff in costs and starting the process too soon would not be cost 
effective. 

14. REFERENCES 

Asbestos Characterization Report for the 779 Cluster Project, Rev. 0, October 1997 

Building 779 Cluster Closure Project Health and Safety Plan, Rev. XI, Sept. 16, 1999 

Lead/Metals in Paint Characterization for Building 779 Cluster, Rev. 0, August 6, 1998 

Rocky Flats Cleanup Agreement (RFCA) 

Decommissioning Operations Plan for the 779 Cluster Interim Measurehterim Remedial 
Action, Rev. 0, February 1998 

Closeout Radiological Survey Plan for the Building 779 Cluster, Rev. 3, October 1999, a RF/RMRS-97- 1 23.UN 



DECOMMISSIONING CLOSEOUT REPORT 
FOR THE 779 CLOSURE PROJECT 

RF/RMRS-2000.012.UN 
Page 28 

Closeout Radiological Survey Report for Building 729, Volumes 1-3, RF/RMRS-99- e 
358.UN 

Closeout Radiological Survey Report for Building 779, Annex B, Rev. 1, October 1999, 
RF/RM RS-99-437. U N 

Closeout Radiological Survey Report for Building 779, Administration Building, Rev. 0, 
October 1999, RF/RMRS-99-437.UN 

Closeout Radiological Survey Report for Building 779, “ A  Annex, Rev. 0, November 
1999, RF/RMRS-99-431 .UN 

Closeout Radiological Survey Report for Building 779, Main Building, Rev. 0, December 
1999, RF/RMRS-99-476.UN 

Closeout Radiological Survey Report for Buildings 727, 782, and 783, Rev. 0, February 
2000, RF/RMRS-2000-019.UN 

779 Cluster Closure Project Non- Radiological Closeout Plan, Rev. 0, Sept 13, 1999 

Building 779 Cluster Closure Project, Non-Radiological Closeout Report for Building 779, 
A-Annex, Rev.0, Sept. 3, 1999 

779 Cluster Closure Project, Non-Radiological Closeout Report for the Administrative 
Area of Building 779, Rev. 0, Sept. 29, 1999 

e 
Building 779 Cluster Closure Project, Non-Radiological Closeout Report for Main, Utility 
Area and B-Annex, Rev. 0, Dec. 13, 1999 

Building 779 Cluster Closure Project, Non-Radiological Closeout Report for Buildings 
727,782 and 783, Rev. 0, Feb. 1,2000 

Reconnaissance Level Characterization Plan for the 779 Cluster, Rev. 0, December 17, 
1997 

Reconnaissance Level Characterization Report for the 779 Cluster, Rev. 0, December 
17,1997 



DECOMMISSIONING CLOSEOUT REPORT RF/RMRS-2000.012. UN 
FOR THE 779 CLOSURE PROJECT 

APPENDIX A 

MSDSs FOR FIXATIVES 



21-APR-1998 15:58 3X Fax Message Page 2/1 

MATERIAL SAFETY 3M 
DATA SHEET 3M Center 

St. Paul, Minnesota 
55144-1000 
(612)  733-1110 

Copyright,  1996, Minnesota Mining and Manufacturing Company. 
A l l  r i g h t s  reserved. 
information for t h e  purpose of properly utilizing 3 M  products 
is allowed provided t h a t :  
1) the information is copied in full with no changes unless 

prior agreement is obtained from 3M, and 
2) neither the copy nor t h e  original is resold or otherwise 

distributed w i t h  t h e  intention of earning a p r o f i t  thereon.  

Copying and/or downloading of t h i s  

DIVISION: DO- IT-YOUBSELF/CONSTRUCTION MKBKETS D m  

98-0400-2999-7 00-51115-08312-9 
ISSUED: November 22, 1996 
SUPERSEDES: lXCTIAL ISSUE 
DOCUMENT: 07-8899-2 

WATER 40.0 - 50-0 ................................... 7732-18-5 

GLYCEROL ESTER OF HYDROGENATED BOS IN.... 65997-13-9 5 - 10.0 
Rosin, polymer with phenol .............. 68083-03-4 
.................................... 1330-20-7 1 - 3  
ETHYL ALCOHOL 1 - 3  ........................... 64-17-5 
ZINC OXIDE 1 - 2  .............................. 1314-13-2 

POLYCHLOBOP BENE.........,.......,.........- 9010-98-4 30.0 - 40.0 

5 - 10 

This product contains  the  following toxic chemical or chemicals subjec t  to 
t h e  r e p o r t i n g  requirements of Section 313 of Title 111 of t h e  Emergency 
Plaming and Community Right-To-Know Act of 1986 and 40 CFR Part 372: 

XYLENE 
ZINC OXIDE 

BOILING POINT: . - .  - .  - .  . ~ ~ - .  ~. 73 - 80 C 
ethanol 

................ VAPOR PRESSURE : N/A 
VAPOR DENSITY: . . . . . . . . . . . . . . . . .  1-10 A i r = P  
EVAPORATION RATE: . . . . . . . . . . . . . .  > 1.00 Water=l 
SOLUBILITY IN WATER: . . . . . . . . . . .  Good 
SPECIFIC GBAVITY: . . . . . . . . . . . . . .  1-08 Water=l 

pH: ............................ ca. 10.00 
VISCOSITY:  ..................... 5000 - 7500 centipoise 
-------______________I________________^_------------------------------------- 

Abbreviations: N/D - Not Determined N/A - N o t  Applicable CA - ApProximately 

PERCENT VOLATILE: . . . . . . . . . . . . . .  ca. 55 % by wt 
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_----_-_________________________________------------------------------------- 
2 .  PHYSICAL DATA (continued) -------_________________________________------------------------------------- 

MELTDIG  PO^: H I D  ................. 
APPEABANCE AmD ODOR: 
liquid, green, slight odor of ammonia 

FLASH P O ~ :  ................... 49 C PMCC 
FLAMMABLE LIMITS - LEL: ........ N/A 
FLAMMABLE LIMITS - UEL:..,..... N/A 

. A U T O X ~ S T I O H  TEMPERATUBE: ...... N/D 
EXTINGUISHING MEDIA: 

W a t e r  spray, Carbon dioxide, Dry chemical, Foam 

Wear full protective clothing, including helmet, self-contained, 
positive pressure or pressure demand breathing apparatus, bunker Coat 
and pants, bands around arms, waist and legs, face mask, and 
protective covering for exposed areas of the head. 

SPECIAL FIRE FIGHTING PROCEDURES: 

a 
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
Not applicable. 

NFPA HAZARD CODES: HEALTH: 1 FIBE: 0 BEACTIVITY: 0 
UNUSUAL BEACTION HAZARD: none 

STABILITY: Stable  

~ C O M F A T I B I L I T Y  - MATEBIALS/CONDITIONS TO AVOID: 
Not applicable. 

HAZABDOUS POLYMERIZATION: Hazardous polymerization will n o t  occur.  

~ Z A B D O U S  DECOMPOSITION PRODUCTS: 
Carbon Monoxide and Carbon Dioxide, Hydrogen Chloride, Aldehydes, 
Ketones - 
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SPILL RESPONSE : 
Refer to other sections of this MSDS for information regarding 
'physical and health hazards, respiratory protection, ventilation, and 
personal protective equipment, In the U , S , A . ,  call (612) 733-1110 Of 
(612) 733-6100 for 24-hoUr spill assistance. Cover with absorbent 
material. Collect spilled material. Place in a U.S. DOT-approved 
container. 

REOMWZNDED DISPOSAL : 
Incinerate in an industrial or commercial facility in the presence Of 
a combustible material. Dispose of completely cured (or polymerized) 
material in a sanitary landfill. 

~ I B O N M E m T A L  DATA: 
Not determined. 

REGULATORY ~ O B M A T I O N :  
Volatile Organic compounds: ca. 46 gms/liter calculated per SCAQMD rule 
443.1. 
Volatile Organic Compounds: ca. 4.2 %. 
Volatile Organic Compounds: ca. - 3 9  lb/gal. 
VOC Less H20 & Exempt Solvents: ca. 79 -/liter calculated per SCAQMI) 
rule 443.1. 
Hazardous Air Pollutants: ca. -04 #/# solids calculated. 

Since regulations vary, consult applicable regulations or authorities 
before disposal. U-S. EPA Hazardous Raste Number = None {Not U . S .  
EPA Hazardous) - 

EPCBA HAZABD CLASS: 
FIRE HILZABD: No PRESSURE: NO REACTIVITY: NO ACUTE: Yes CHRONIC: No 

EYE CONTACT: 
Immediately flush eyes with large amounts of water. Get immediate 
medical attention. 

SK13N CONTACT: 
F l u s h  skin with large amounts of water. If irritation persists, get 
medical attention. 

INHALATION : 
If signs/symptoms occur, remove person to f r e s h  air. If 
signs/symptoms continue, call a physician. 
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EYE PROTECTION : 
Avoid eye contact with vapor, spray, or mist. 
Wear safety glasses with side shields. 

Hear vented goggles- 

SKIN PROTECTION: 
Avoid prolonged or repeated skin contact, 
when handling this material. 
following material(s) are recommended: nitrile rubber, 
polyethylene/ethylene vinyl alcohol, polytetrafluoroethylene (Teflon), 
fluoroelastomer (Viton). 

Hear appropriate gloves 
A pair  of gloves made from the 

BECOMMENDED VENTILATION : 
Use with functioning spray booth or local exhaust. 
ventilated area- provide sufficient Ventilation to maintain 
emissions below recommended exposure limits. 

Use in a Well- 

0 
RESPIRATORY PROTECTION: 

Avoid breathing of vapors, mists or spray. 

PREVENTION O F  ACCIDENTAL INGESTION: 
Do not ingest. 

BECOMMENDED STORAGE: 
Keep container closed when not in use.  
children - 

Keep out of the reach of 

F I R E  AND EXPLOSION AVOIDANCE: 
Keep container tightly closed. 

E X P O S U E  LIMITS 

INGREDIENT VALUE UNIT TYPE AUTH SKm" 
---_____________________________________------------------------------------- 
WATER NONE NONE NONE NONE 
POLYCHLOBOPR ENE......---.-.-......... NONE NONE NONE NONE 
GLYCEROL ESTER OF JXDROGENATED 
. ROSIN NONE NONE NONE NONE 
R o s i n ,  polymer with phenol . . . . . . . . . . .  NONE NONE NONE NONE 
XYLENE 100 PPM TWA A C G I H  
XYLENE 150 PPM STEL ACGIH 

 LEN NE.-...........^......^,..^..-... 150 PPM STEL OSHA 
----____________________________________------------------------------------- 
Abbreviations: N/D - Not Determined N/A - Not Applicable CA  - ApproximatelY 

................................ 

.............................. 

............................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
XYLENE 100 PPM TWA OSHA ............................... a 



21-BPR-3998 15:58 3M Fax Ifessage 

MSDS: FIREDAM(TM) SPRAY 
'' November 22 ,  1996 

EXPOSURE LmrTs (continued) 

Page 617 

t PAGE 5 

lCNGBEDIENT VALUE UNIT TYPE AUTH SKIN* 

ETHYL ALCOKOL ........................ 1000 PPM TWA ACGIH 

ACGIH 

-----^--^----__^_^_-_________________^__------------------------------------- 

ETHYL ALCOHOL 1000 PPM TWA OSHA 
ZINC O X ~ E  ........................... 10 M G B 3  STWA 

10 M G m 3  TWA OSHA ZINC OXIDE ........................... 
ZINC OXIDE ........................... 5 MG/M3 TWA 

ZINC OXIDE ........................... 10 MG/'M3 

ZINC OXIDE. .......................... 
ZINC OXIDE ........................... 10 MGfl3 STEL OSHA 

........................ 
as dust 

as dust 

as FUME 

as FUME 

as FUME 

as FUME 

ACGIH 

STEL ACGIH 

5 MGfl3 TFIA osm 

* S K J X  NOTATION: Listed substances indicated with ' Y r  under SKIN refer t o  
the potential contribution to the overall exposure by the cutaneous r o u t e  
including mucous membrane and eye, either by airborne or, more particularly, 
by direct contact with the substance. vehicles can alter skin absorption. 

@ SOURCE OF EXPOSURE LIMIT DATA: 
- ACGIH: American Conference of Govefnmental Industrial Hygienists 
- OSHA: 
- NONE: None Established 

Occupational Safety and Health Administration 

EXE CONTACT: 
No adverse health effects are expected from eye contact. 

SKIN CONTACT: 
No adverse health effects are expected from skin contact. 

I " A L A T I 0 N  : 
Irritation (upper respiratory): signs/symptoms can include soreness 
of the nose and throat, coughing and sneezing. 

IF SWALLOWED: 
Ingest ion may cause : 

Irritation of Gastrointestinal Tissues: signs/symptoms can 
include pain, vomiting, abdominal tenderness, nausea, blood in 
vomitus, and blood in feces. 

------_____-____________________________------------------------------------- 
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately 
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The information in this Material Safety Data Sheet (MSDS) is believed to 
be correct as of the date issued. 3M MAKES NO NABBAmTIES, EXPRESSED OR 
m L B D ,  INCLUDING, BUT NOT LIMITED TO, ANY I M P L I E D  W A J 3 R A K R  OF 
mRCfIAmTABILITY OR FITNESS FOR A PARTICULAR PUBPOSE OB COUBSE O F  
PEBFORMANCE OR USAGE OF TRADE. 
whether the 3M product is fit for a particular purpose and suitable for 
user's method of use or application. Given the variety of factors that 
can affect the use and application of a 3M product, some o f  which are 
uniquely within the user's knowledge and control, it is essential that 
the user evaluate the 3M product to determine whether it is fit for a 
particular purpose and suitable for user's method of use or application. 

User is responsible for determining 

3M provides infomation i n  electronic form as a service to its customers. 
Due to the remote possibility that electronic transfer may have resulted 
in errors, omissions or alterations in this information, 3M makes no 
representations as to its completeness or accuracy. In addition, 
information obtained from a database may not be as current as the 
information in the MSDS available directly from 3M. 
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. ..Fiberiock Technologies, ltic: Information Telephone Number: 
(61 7 )  876-8020 630 Putnam Avenue 

Cambridge, MA Emergency Telephone Numbers: 
021 39-0802 Weekdays: (617) 876-8020 
Mail Address: 
P.O. Box 390432 
Cambridge, MA 021 39-0802 

Section I1 - Hazardous Ingredientsfidentity Information 

COMPONENT NAME(S) % NO. PEL n v  

(APter hours, weekends & holidays) 
(508) 887-5926, or 'CHEM-EL- Emergency 
contact Number: (800) 2553924 

HAZAROOUS COMMON CAS. OSHA OR ACGIH 

Boiling Points of Major Constituent: 212'F Specitic Gravity (H,O=l) Wgtfgal. 9.6 - water) 
1 

None perthe limits for reporting set forth in 29CFR 1910.1200 0, 

Section 111 - PhysicaVChemical Ch.aracte&tics (See reference note(s) No. 1.2 on Reverse) 

Vapor Density (AIR=l) 
Heavier 
tighter 

Solubility in Water . 

Slower 

Maximum VOC's 

Evaporation Rate 
(Butyl Ace!ate=l) 

X 
- 

- Appearance: liquid 
Total odor: slight odor 250 gJl 

I VaporPressure(mmHg)Q68'C 1 760 I Melting Point Water (Ice) I 32'F 1 

Flash Point 
Non-Combustible 

\ 

Flammable tinits: DOT Hazard Class: 1 Marking: 
LEL: N/A UELN/A Non Regulated I 'Keep From Freezing' 

CAS. No.: 

13463-67-7 
25265-77-4 

Not Avatlable' 
Not Available' 

7732-18-5 

'contents 

CHEMICAL INGREDIENTS: 
Water 
Titanium dioxide 
2. 2. 4-trimethyl-1-3. pentanediol 
monoisobutyrate 
Proprietary surfactant 
Latex resin solids 

partially unknown 

. -  

PERSONAL PROTECTION CODE 
A=Safety Ghrsaa 
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Section VII: Precautions for Safe IIandling and Use 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. 
Floor may be slippery; use care to avoid falling. Dike and contain material with inert material (e.g. sand, earth). 
Transfer liquid to containers for recovery or disposal and solid diking material to separate containers for 
disposal. Keep spills and mn-offs out of municipal sewers and open bodies of water. 
WASTE DEPOSAL METHOD: The coating and any contaminated diking material should be thoroughly air 
dried and collected into drums. The dnrms should then be sealed and properly labeled with waste designation 
and landfill or incinerated according to current local, state and federal regulations. 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Maximum storage temperature 100°F. 
Keep closure tight and container upright topevent leakage. Precautionary Labeling: 'Keep from Freezing". 
OTHER PRECAUTIONS: Do not get in eyes. Avoid skin contact. Prevent prolonged or repeated breathing of 
vapors or spray mists. Do not handle until the manufacturer's safety precautions and label instructions have 
been read and understood. Avoid breathing sanding dust 

Section VIII: Control Measures . 

- 

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Wear respirator ( M S H N  
NIOSH-approved or equivalent) suitable for concentrations and types of air Contaminants encountered. Use 
approved ChemicaVmechanical filters designed to remove particulates in open and restricted ventilation areas. 
U s e  MSHNNIOSH-approved airline type respirators or hood in confined areas. 
VENTILATION: Sufficient ventilation, in pattern and volume, should be provided to keep the air contaminant 
concentration below applicable exposure limits. All application areas should be ventilated in accordance with 
OSHA regulation 29CFR Part 191 0.94. 
PROTECTIVE GLOVES: Impervious gloves should be worn if prolonged skin contact is likely. Use neoprene 
or lubber gloves to prevent prolonged skin contact. 
EYE PROTECTION: Use safety eyewear including side shields, face shields, or chemical splash goggles 
(ANSIZ-87.1 or approved equivalent). 
OTHER PROTECTIVE EQUIPMENT: Use disposable or impervious clothing if work ciothing contawination is 
likely. Use protective cream if prolonged skin contact is likely. 
HYGIENIC PRACTICES: Wash hands before eating, smoking, or using the washroom. Food or beverages 
should not be consumed anywhere this product is being applied. 

References: 

1. Sax, N.I., "Dangerous Properties of Industrial Materials", 8th ed.. Van Nostrand Reinhoid Company. Inc., 
NY, 1992. 

2. American Conference of Governmental Industrial Hygienists, 'TLV's and Biological Exposure Indices" for 
the current year (published annually). 

3. U.S. Code of Federal Regulations (CFR) U.S. De@. of Labor, No. 29, Parts 1900 to 1910.1200. OSHA 
Communications Standard 29 CFR 1910.1200. 

4. Sax, N.I., R.J. "Hazardous Chemicals Desk Reference", Van Nostrand Reinhold .Co.. Inc.. NY. 1987. 
5. Fire Protection Guide to Hazardous Materials, 10 ed., National Fire Protection Association. Quincy. MA, 

1991. 
6. Title Ill List of Lists. U.S. Environmental Protection Agency publication EPA 56014-90-01 1. JanUaV 7990. 

\ 
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APPLICATION PROCEDURES FOR 
A-B-C ASBESTOS BINDING COMPOUND 

PREPARATION 
Prior to application, stir thoroughly to achieve a uniform consistency. A-B-C may be diluted with 
water for different applications. 

APPLICATION 
Graco Encapsulator IT or equivalent airless spray equipment .-c7 Bridging: Penetrating: 

Pressure: 2200-2300 PSI ,. P ~ ~ s s w ~ :  1300-1400 PSI 
Hose length: 100 feet 
Hose diameter: 1/4 inch 
Tip size: -017--019 (orifrce size) 
Fan size: 12 inches 

Hose length: 100 feet 
Hose diameter l/4 inch 
Tip size: .017-.031 (orifice size) 
Fan size: 12 inches 

CLEANUP 
Tools and drippings should be cleaned with soapy water before coating dries. 

?- 

KEEP OUT OF REACH OF CHILDREN 
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1. PRODUGT N A P E :  
PEEL-AWAY 7 

2. MANUFACTURB 
Durd@&Chem!cals Inc. 
1 50 I f3r03dway 
NewYu&. N-'% iM336 
Phons: 21 2-8646350 
FAX: 2:.2-aa.oais 

3. PRQau$WUN DESCRIPTION: 
The PEEL-AWAY 7 system is an 
envfronri%$ally safe, user friendty 
paint remrjvisr that,has been spe- 
cially fomqkted to remove rnul!ipie 
layers of'paint fmrYt- wood. brick. 
stone, metal! plaster, marble and 
fiberglass..,sticfk.m. 7Jhe chemicals 
containe;d:in PEEL-AWAY 7 have 
been selded for their very low 
mpaa~Cn:.rate which means In 
some cases:youwiil have to give the 
pffiductrnt&heto..wor!c than with 
s k e  of-tiie-more.aggdve chem- 
ical probuck, butme end results w4A 
be the mine. P€EL&VAY 7 con- 
tains no.wat8r and wil! remove mul- 
tiple ray& of paint w?th one 
applicatim. instead of several that 
are ofterikeeded with other 'safe" 
reinovers.-Tbis product can be used 
on botli.interlor and exterior sur- 
faces. In ad&ition.to removing mu& 
pla layew ufalkycts and latex paints, 
in most iastances in a single appli- 
cation, It also has the capabiiity of 
removing *almost, :dl .industciaI coat- 
ings i.e, epoxias, urethanes, alu- 
minim pdxitS, etc. The PEEL-AWAY 
7 .is a :pale that Is brushed or 
sprayed .&'& the surface to be 
strippcd'fie paste is then covered 
w-th a fibmt;.s laminated cloth which 



Exterior cleanup can be done 
with a pressure or steam wash 
when .working on brick, masonry 
and metal surfaces. When 
removing from w a d  surface use 
a scrf.&-b~h and as little water 
pressur& as posslble to prevent 
saturatiarc, Far interior surfaces. 
scra e off any softened paint 
reslLg.wtpe down with a damp 
cloth-or sponge. If working on 
fine .wo.od su&ces it is a good 
idea50 use-denatured alcohol or 
rnine@.splrits in doing the final 
cleaq .asuv;! Since ?his will elk!- 
nate .any raising of the grain. 
Alloy..to dry thoroughly before 
recoating. Collect PEEL-AWAY 
cloth complete with paste/paint 
reddue; pvt into plastic bags 8Rd 
dispose of in compliance with 
local- reg u t afioiis. 

G.AVA!LABlUTY ANI) COST: 
An PEe4wAY products are mil- 
able.fimu&.a network of prodsct 
distrilx!cs..and .pain: stores. Call 
Dumond chemicals for the near- 
est dis@ibulor. 

_COST' .Cost will vary dependiFg 
upon .A $pe :.of coating being 
rernuvqd,.:'sufkice texture, and 
nu&&? qft$yeis to be removed. 
PEEL-fiWAY 7 has an average 
coverage.of about  30 to 40 
squiif6Eft:'rier:gallon. The averaQe 
cost&n %i;:'calcsiated by diyk2- 
ing tl33::i~allo'n cast (0l;ta.h from 
iocal..distribctor) by the average 
squ.are,f&t coverage. 

7.WARRAN7-Y 
Ournond Chemicals Inc. warrants 
t h i s  product to be free from 
de'fects; and' make no other war- 
ranties..yEh respect to the prod- 
uct, e.@ess or implied, inducling 
wittsb&imicm the implied war- 
~ n t ; ~ ~ . ; j f . ~ ~ ~ C ~ A ~ ~ ~ [ U ~  OF 
FITNESS' FOR- PARTICULAR 
PUR?.QSE. Oumond Chemicals 
Inc. Wabiiity shall be limited in all 
events to supplying sufficient 
prodxt to retreat the specific 
areas .to which defective prdzct  

P.3 
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One' bf the. .* Urge Pipeline C-m>.ss that maintaln p e t r o l a m  sfotuge tankg at 
variouo location3 throughout t h e i r  diztr~brrtioo.systtwn awaraed a contract to' 
Ham BrotheFs Painting Co. .Moore, Okla... for ChsaLcal Etcipplng and r e p X n t . i n g  
one of their tanks at t h d r  Tulsa stirago. compL&. Chemical strfpglng was 

. 

s e l e c t e d  because it-was rcprted to be a lo= cost paint removal meLhod 
withont the e n v i r o m n t a l  an-ifor pecsonnel exposure risks ash-ociated w i t h  dry 
abrasive M a s t i n g  undcr negacive a i r  .pressure. 

The tank chosen for this project was a ground storage tank w i t h  geodesic dome 
ha:-ing d b + n s i o n s  of fiS ft- dimetcr .and.40 it. high w i t h  a t o t a l  str-ipp3.ng 
area of t l p p K O X i m a t C l y  13 ,000  sq. feet. :Ininla1 t e s t s  using PEEL-AWAY ST-1. 
indicated a coverage rate of 25 sg. fk+t . w z  gallon as recommended by Dumond 
C h m i c a l s  was c u f f i c i a n t  for  c l e w  ren&al.of all paint.  

Qround containment connist.ed of four Layers begirming w i t h  canvas painters ' 
tarpaulins meant t o  resisr. any sharp,roctr; I n  the area, covered y l t h  a sfn3le 
shset of -006 inch poly crnd then w i t c  a-shaet o f  .CZO inch VinyL- A l l  s.e?s 

tad bottom by r o l l i n g  its edgo over .inch diameter t o m  .dowels w h i p .  :Ye.:' 
wedg-d betuqcr, the tunk's lower t lmge ..and. i t s  concrete foo:ting. FinaUy.; fovr 
by eight shccts of 3/8" pl-ywood were. plhced around the btiae of the t a n k  60 
the.X PEEL-AWAY residues could ba easl.Ty,. col.le.ct@d without puncturing the 
cOct=inment syscem. A d i k e  fabrlcsteU.iFcq. concrete. blocks and sand Was 
e r e d e d  20 feet Pro41 the tank'circur;I&ence t o  contain all l i q u i d .  

WeZe joined using tape and adhss~ve,.Th ~...  v i c i  top covec was a f f i x e d  to the .. 

T h e  c o n t r a c t o r ' s  swing stage plaLforn,was not able t o  be employ4 on t h e  
t d . L S  rindgirder tharefore they eEsc.tad:.to use a wlift for sprayiriy and 
rw:-cll of the str.ippcr. The pEEL-A~AX!T,'.&-l 
of 5s gs11os. drums. Job scheduling .ceUl&~.for sps-aylng approximately one ..hhird 
of t.he tank surface each afternoor.,. and.:'recnoving. the stripper tha folloWin5 
m a r n l n g  using broad knives and rinse. y e t a r .  sumlied through w a i r l a s o  p.aiinr 
Puml; w i t h  3 # 621 t i p .  Strippdd residues -we're collecked each day and stprcd. in 
appropriate drums for diuposal. 

Alrhotlgh the t a n k  had ai existing a n c k r  pattern, the contractor an4 tiink 
O w n Q r  agreed Lo sweep blast the surfoce-5n one operation rathar .thun dpP1.Y a 
prim0 coat after each days work. Tne.,.enf:lr.9 job proceeded srncmth.ly- A. T O Z S l  of 
10 drums Of W a s K e  were generated arid: & ~ ? v ~ i m a . t e l y  1 2  drums of PEELLAWAY .Were. 

tho51 corpo.r&te' guidelines and h a . 7 ~ .  inb.Scatdtl. 6h&t..:CDey plan to..consr~.ai.-.~EE.I;- 
AWAY f o r  other  lead paint rems.-al prO-$s.zi% during The L992 sdason- Kays 
Brothers r e a l i z e d  reasonable profit for th,c j o b  and have indicated that they 
too Will Seek to incorporate PEEL -AHzfi.Y f o r  many."af their future p r O ] t ? C L S -  

sprayed from a G L ~ C X J  p u p  out 

I 

consmod.  The PlgeLine Company dLfectad..;qdst€ dispose\  in accordmce .wt.th,. .  ... 
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PRODUCT NaMEr E T GL'iCERIfJE SOLUT'ION 
PRODUCT CODEr EYGS 

ItMIS CODES: H F R P 

STRBICITYt STMILE 

CONDITIONS TU RVOID 
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INGESTION HJZALTH RISKS RND SYWT(YI1S OF EXFUSURE 
Cal! a physician. 

OTHER PRECWIONS 
Uonr 

PFKITECTIUE GLOVES 
h a c  nedcd 
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EYE PROTECTION 
krrd pmtwtlm agaiast farelpa saestmcrs as nckdtd-safety goqgltc. 

OTHER PROTECTIVE CLOTHING OR EQUIPMENT 
Hone 

I 
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NTP CHEMICAL REPOSITORY 
GLYCEROL 

*CATALOG ID NUMBER: 000006 ' 

*CAS NUMBER: 56-81-5 

*BASE CHEMICAL NAME: GLYCEROL 

*PRIMARY NAME: GLYCEROL 

*CHEMICAL FORMULA: C3H803 

*STRUCTURAL FORMULA: HOCH2CHOHCH20H 

*WLN: QlYQlQ 

*SYNONYMS : 
GLYCERIN 
GLYCERIN, ANHYDROUS 
GLYCERIN, SYNTHETIC 
GLYCERINE 
GLYCERITOL 
GLYCYL ALCOHOL 
1,2,3-PROPANETRIOL 
SYNTHETIC GLYCERINE a 90 TECHNICAL GLYCERINE 
TRLHYDROXYPROPANE 
1,2,3-TRIHYDROXYPROPANE 

-PHYSICAL CHEMICAL DATA 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - -  _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _ - - -  

*PHYSICAL DESCRIPTION: LITERATURE: Clear colorless viscous liquid 
REPOSITORY: Clear oily liquid 

*MOLECULAR WEIGHT: 92.09 

'SPECIFIC GRAVITY: 1.2613 @ 20/4 C [017.0471 

*DENSITY: 1.261 g/mL @ 20 C [3711 

*MP (DEG C): 17.8 C [ 0 2 5 . 0 3 1 , 0 5 1 , 4 2 1 1  

*BP (DEG C): 290 C (decomposes) [ O i 7 , 0 2 5 , 2 O 5 , 4 2 1 ]  

*SOLUBILITIES: 
WATER : >=lo0 mg/mL @ 18 C ( R A D )  

DMSO : >=le@ mg/mL @ 18 C (RAD) 

95% ETHANOL : >=lo0 mg/mL @ 18 C ( R A D 1  

0 METHANOL I Not available 

ACETONE : >=lo0 mg/mL @ 18 C (RAD) 

9/14/99 
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TOLUENE : Not available 

OTHER SOLVENTS: 
Ether: Practically insoluble [235,45SI 
Benzene: Insoluble [031,062,2051 
Alcohol: Miscible [031,205,421,4551 
Chloroform: Insoluble [031,062.2051 
Fixed and volatile oils: Practically insoluble [2951 
Ethyl acetate: 1 part/ll parts lo311 
Carbon tetrachloride: Insoluble LO311 
Carbon disulfide: Insoluble 1031,2051 
Petroleum ether: Insoluble [031,2051 
Hydrocarbon solvents: Slightly soluble 14211 
Propylene glycol: Miscible 12951 

*VOLATILITY: 
Vapor pressure: 0.0025 mm Hg @ 50 C [043,051,055]; 40 mm H g  @ 198 c [OS11 
Vapor density : 3.17 [043,051,0551 

*FLAMMAEULITY (FLASH POINT) : 
This chemical has a flash point of 160 C (320 F) [043,051,058,3711. It 

is combustible. Fires involving this material can be controlled with a d m  
chemical, carbon dioxide or Halon extinguisher. A water spray may also be used 
[051,058,371,451]. The autoignition temperature is 370 C (698 F) [043,051,371, 
4511. 

*UEL: Not available LEL: Not available 

*REACTIVITY: 
This compound is incompatible with strong oxidizers [043,058,269,2951. 

It is also incompatible with hydrogen peroxide, potassium permanganate, nitric 
acid + sulfuric acid, perchloric acid + lead oxide, acetic anhydride, aniline 
+ nitrobenzene, Ca(OC112, Cr03, F2 + PbO, KMn04, K202, AgC104 and NaH. A 
mixture with chlorine explodes if heated to 70-80 C [043]. 
acetic acid, potassium peroxide, sodium peroxide, hydrochloric acid, (HC104 + 
PbO) and Na202 [051]. Contact with potassium chlorate may be explosive 10311. 
It also reacts with ethylene oxide, perchloric acid, nitric acid + hydrofluoric 
acid and phosphorus triiodide [ 0 6 6 ] .  

It reacts with 

*STABILITY: 
This compound is hygroscopic [025,275,421,455] ~ Solutions of this 

chemical in water, DMSO, 95% ethanol or acetone should be stable for 24 
hours under normal lab conditions (RAD). 

*OTHER PHYSICAL DATA: 
Steam-volatile [02S1 
Syrupy, sweet and warm taste [031,043,051.4551 
Weight per mL @ 20 C: 1.255 to 1.260 g [4551 
Neutral to litmus [0311 
Solidifies after prolonged cooling at 0 C forming s h l n y  orthorhombic crystals 

Viscosity (centipoise @ 20 C ) :  83% solution 111 [0311  
Saturation concentration: < 0.5 g/cu m @ 30 C LO551 

Sinks and mixes with water (3711 
Burning rate: 0.9 nun/min (3711 
Latent heat of vaporization: 160 cal/g [3711 
Heat of combustion: -4310 cal/g (3711 
Heat of solution: -5 cal/g [3711 
Heat of fusion: 47.95 cal/g [3711 
Crystals do not melt until the temperature 1s raised to -20 C 12951 
W Maximum (water < 0.1%): lambda 400-340 nm, 320, 280, 225, 2 1 0 ,  2 0 5 ;  

Odorless [043,051,062,4551 

[031.421] 

log P OCt: -2-661'2.47 LO551 

0 
A: 0.01, 0.02, 0 . 0 5 ,  0 . 1 0 ,  0 . 3 0 ,  1 . 0  12751 
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Refractive index: 1.4746 @ 20 C [017,031,047,2051 
Boiling point: 182 C @ 20 mm Hg [017,025,269,275]; 240 C (3 200 mm Hg to311 
Specific gravity: 1.265 @ 15/15 C [025]; 1.26201 @ 25/25 C [0311 

*NIOSH REGISTRY NUMBER: MA8050000 

*TOXICITY: (abbreviations) 
typ. dose mode 
TDLo or1 
LD50 or1 
LD5 0 ipr 
LDS 0 scu 
LD5 0 ivn 
LD5 0 or 1 
LD5 0 ipr 
LD5 0 s cu 
LD5 0 ivn 
LD5 0 ivn 
LDS 0 or 1 

specie 
hmn 
rat 
rat 
rat 
rat 
mu s 
mu s 
mus 
mu s 
rbt 
gPg 

amount 
142 8 
12600 
4420 
100 
5566 
4090 
8700 

91 
4250 
53 

7750 

*AQTX/TLM96: over 1000 ppm 

*SAX TOXICITY EVALUATION: 
THR: Poison by subcutaneous route. Mildly toxic by ingestion. Human systemic 

effects by ingestion. Experimental reproductive effects. Human muta- 
genic data. A skin and eye irritant. In the form of mist it is a 
nuisance particulate and inhalation irritant. 

*CARCINOGENICITY: Not available 

*TERATOGENICITY: 
Reproductive Effects: 
TDLo: orl-rat 100 mg/kg (1D male) 
TDLo: itt-rat 280 mg/kg (2D male) 
TDLo: itt-rat 1600 mg/kg (1D male) 

*STANDARDS, REGULATIONS & RECOMMENDATIONS: 
OSHA: Federal Register ( 2 / 1 9 / 8 9 )  and 29 CFR 1910.1000 Subpart Z 

Transitional Limit: PEL-TWA 15 mg/m3 (total dust) [6101 
Transitional Limit: PEL-TWA 5 mg/m3 (respirable fraction) [ 6 1 0 1  
Final Limit: PEL-TWA 10 mg/m3 (total dust) 16101 
Final Limit: PEL-TWA '5 mg/m3 (respirable fraction) 16101 

ACGIH: TLV-TWA 10 mg/m3 (for total dust containing no asbestos and less than 

NIOSH Criteria Document: None 
NFPA Hazard Rating: Health (H): 1 

1% crystalline silica) [ 6 1 0 ]  

Flammability (F): 1 
Reactivity (R): 0 

HI: Materials only slightly hazardous to health (see NFPA for details). 
F1: Materials that must be preheated before ignition can occur (See NFPA 

for details). 
RO: Materials which are normally stable even under fire exposure Conditions 

and which are not reactive with water (see NFPA for details). 

9/ 14/99 
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*OTHER TOXICITY DATA: 
Skin and Eye Irritation Data: 
skn-rbt 500 mg/24H MLD 
eye-rbt 126 mg MLD 
eye-rbt 500 mg/24H MLD 

Review: Toxicology Review 
Status: EPA TSCA Chemical Inventory, 1986 

EPA TSCA Test Submission (TSCATS) Data Base, January 1989 
NIOSH Analytical Methods: see Nuisance Dust, Total 0500; Nuisance Dust 

Meets criteria for proposed OSHA Medical Records Rule 
Respirable, 0600 

*PROPER SHIPPING NAME (IATA): Not restricted 

*UN/ID NUMBER: 

*HAZARD CLASS: SUBSIDIARY RISK: PACKING GROUP: 

*LABELS REQUIRED: 

*PACKAGING : PASSENGER : PKG . INSTR . : 
CARGO : PKG. INSTR. : 

*SPECIAL PROVISIONS: 

MAXIMUM QUANTITY: 
MAXIMUM QUANTITY: 

*USES : 
This compound is used as a food additive, ingredient of some linctuses and 

pastilles, sweetening agent, emollient, with dried magnesium sulphate used in 
the treatment of septic wounds and boils, lubricating gastroscopes, preserva- 
tive in some pharmaceutical preparations and in certain biological preparations 
and in non-alcoholic extracts and tinctures. It is used in plasticizer manu- 
facturing, confectionary, dynamite, nitroglycerine, antifreeze, antibiotics, 
rollers and lectographs, solvent, cosmetics, humectant, limid soaps, liqueurs, 
blacking, printing and copying inks, elastic glues, lead oxide cements, to keep 
fabrics pliable, to preserve printing on cotton, hectographs, to keep frost 
from windshields, in shock absorber fluids, in fermentation of nutrients. 
demulcent, an oral osmotic diuretic to manage cerebral edema, reduce cerebro- 
spinal fluid pressure and lower intraocular pressure, raw material for alkyd 
resins, cellophane, ester gums, perfumery, bacteriostat, penetrant, poly- 
urethane polyols, emulsifying agent, rubber stamp inks, laxative, reducing 
intracranial pressure and promotes peristalsis evacuation of the lower bowel. 

In veterinary medicine, it used in the treatment of bovine ketosis, preg- 
nancy toxaemia in sheep, pharmaceutical aid (humectant, solvent) emollient and 
emulcent - 

a 

*COMMENTS: Not available 

*ACUTE/CHRONIC HAZARDS: 
This compound may cause eye and skin irritation. It may be readily 

absorbed through the s k i n  [ 2 6 9 ) .  It is an irritant of the mucous membranes 
[058,1511. It is also a respiratory tract irritant [ 3 4 6 ] .  When heated to 
decomposition it may emit acrid smoke [ 0 4 3 ] .  
carbon monoxide and carbon dioxide [2691: 

It may also emit toxic fumes of 0 
*MINIMUM PROTECTIVE CLOTHING: Not available 

91 14/99 
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e *RECOMMENDED GLOVE MATERIALS: 
GlovES+ Expert System Glove Types For The Neat (Undiluted) Chemical: 

however, the GlovES+ expert system was used to extrapolate permeation test 
information from compounds in the same chemical class. The GlovES+ system uses 
permeation data from literature sources; therefore, extra safety margins should 
be used with the estimated protection time(s). If this chemical makes direct 
contact with your glove, or if a tear, puncture or hole develops, replace them 
at once. 

protection from chemicals, however this tool cannot replace sound judgment nor 
make technical decisions. Our GlovES+ expert system is designed to offer 
initial advice and assistance in glove selection while the final glove 
selection should be made by knowledgeable individuals based on the specific 
circumstances involved. 

This chemical has not been tested for permeation by Radian Corporation; 

The GlovES+ expert system is a t o o l  that can help people better manage 

Glove Type ,Model Number Thickness Estimated Protection Time 
Unknown LRC Marigold Regent 0 . 0 3  mm 480  min 

Natura 1 LRC Marigold Sensotech 0 . 2 8  mm 480  min 
Nitrile LRC Marigold Green 0.30 mm 4 8 0  min 

Natural + Neoprene Platex Argus 0.91 mm 480 min 

Medi g 1 ove 

Supasolve 

*RECOMMENDED RESPIRATOR: 
Where the neat test chemical is weighed and diluted,, wear a NIOSH- 

approved half face respirator equipped with an organic vapor/acid gas 
cartridge (specific for organic vapors, HC1, acid gas and S 0 2 )  with a 
dustlmist filter. 

*OTHER: Not available 

*STORAGE PRECAUTIONS: 
You should store this chemical under refrigerated temperatures, 

and protect it from moisture. If possible, it would be prudent to 
store this compound under inert atmosphere. 

*SPILLS AND LEAKAGE: 
If you should spill this chemical, use absorbent paper to pick UP 

all liquid spill material. Seal the absorbent paper, as well as any 
of your clothing which may be contaminated, in a vapor-tight plastic 
bag €or eventual disposal. Wash any surfaces you may have contaminated 
with a soap and water solution. Do not reenter the contaminated 
area until the Safety Officer (or other responsible person) has verified 
that the area has been properly cleaned. 

*DISPOSAL AND WASTE TREATMENT: Not available 

* S K I N  CONTACT: 
IMMEDIATELY flood affected skin with water while removing and isolating 

all contaminated clothing. Gently wash all affected skin areas thoroughly 
with soap and water. 

If symptoms such as redness or irritation develop, IMMEDIATELY call a 
physician and be prepared to transport the victim to a hospital for treatment a * INHALATION : 

IMMEDIATELY leave the contaminated area; take deep breaths of fresh air. 
If symptoms (such as wheezing, coughing, shortness of breath, or burning in 

- ?  s htt~://nt~-server.niehs.nih.nov/htdocs/CKEM~H&S/NTP_Chem5~adian56-8 I -5.html 9/ 14/99 
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L 

the mouth, throat, or chest) develop, call a physician and be prepared to 
transport the victim to a hospital. 

atmosphere. Whenever possible, Self-contained Breathing Apparatus (SCBA) 
should be used; if not available, use a level of protection greater than or 
equal to that advised under Respirator Recommendation. 

Provide proper respiratory protection to rescuers entering an unknown 

*EYE CONTACT : 
First check the victim for contact lenses and remove if present. Flush 

victim's eyes with water or normal saline solution for 20 to 30 minutes while 
simultaneously calling a hospital or poison control center. 

specific instructions from a physician. 

no symptoms (such as redness or irritation) develop. 

Do not put any ointments, oils, or medication in the victim's eyes without 

IMMEDIATELY transport the victim after flushing eyes to a hospital even if 

*INGESTION: 
DO NOT INDUCE VOMITING. If the victim is conscious and not COnVUlSing, 

Be prepared to transport the victim to a 
give 1 or 2 glasses of water to dilute the chemical and IMMEDIATELY call a 
hospital or poison control center. 
hospital if advised by a physician. 

If the victim is convulsing or unconscious, do not give anything by mouth, 
ensure that the victim's airway is open and lay the victim on his/her side with 
the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport 
the victim to a hospital. 

*SYMPTOMS : 
Symptoms of exposure to this compound may include headache, nausea, vomit- 

ing and irritation of the skin and eyes [043,269]. Contact with the eyes may 
cause a strong stinging, burning sensation, with tearing and dilation of the 
conjunctival vessels. Taken orally it reduces ocular pressure [0991. It may 
cause dehydration and irritation of the skin and mucous membranes, hemolysis, 
hemoglobinuria, renal failure, convulsions, paralysis, hyperglycemia, glyco- 
suria, acidosis, death from nonketotic fiyperosmolar hyperglycemia, gluconeo- 
genic, antiketogenic, osmodiuretic, dizziness, insomnia, diarrhea and fever 
[1511. It may be irritating to the respiratory tract [346] .  It may also cause 
rectal discomfort or burning [158]. Other symptoms may include thirst, 
euphoria, confusion, drowsiness, loss of consciousness, coma, temporary hearing 
loss, reduced intracranial pressure, allergic reaction, oxalosis, diabetic 
acidosis and prostration [ 2 9 5 1 .  

*SOURCES : 
(0151 Lewis, R.J., Sr. and R.L. Tatken, Eds. Registry of Toxic Effects 

of Chemical Substances. On-line Ed. National Institute for 
Occupational Safety and Health. Cincinnati. OH. MA8050000. 
June 30, 1989. 

[0171 Weast, R.C., M . J .  Astle, and W.H. Beyer, Eds. CRC Handbook of 
Chemistry and Physics. 67th Ed. CRC Press, Inc. BoCa Raton, 
FL. 1986. p .  C-289. #7354.  

[0251 Buckingham, J., Ed. Dictionary of Organic Compounds. 5th Ed. 
Chapman and Hall. N e w  York. 1982. Vol. 3, p. 2769, #G00307. 

LO313 Windholz, M.. Ed. The Merck Index. 10th Ed. Merck and CO 
Rahway, NJ. 1983. p. 644, #4347. 

[0361 Bretherick, L.. Ed. Hazards in the Chemical Laboratory. 4th Ed. 
The Royal Society of Chemistry. London. 1986. p. 348. 

1 
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10381 Stull, D.R. Vapor pressure of pure substances: Organic Compounds. 
Industrial and Engineering Chern. 39(4):517-550. 1947. p. 520.  

[0391 Boublik, T., V. Fried and E. Hala. The Vapor Pressures of Pure 
Substances. p .  133.  

[0431 Sax, N . I .  and Richard J. Lewis, Sr. Dangerous Properties of Industrial 
Materials. 7th Ed. Van Nostrand Reinhold. New York. 1989. 
V O l .  111, pp. 1810-1811, #GGA000. 

10471 Weast, R.C. and M.J. Astle, Eds. CRC Handbook of Data on 
Organic Compounds. CRC Press, Inc. Boca Raton. FL. 
1985. Vol. I ,  p -  667, #G00155. 

C0511 Sax, N. Irving, Ed. Dangerous Properties of Industrial Materials 
Report. Bi-monthly Updates. Van Nostrand Reinhold Company, Inc. 
New York. May/June 1981. Vol. 1, #5, pp. 61-62; July/August 1983 
VOl. 3, #4, pp- 58-60. 

to551 Verschueren, K -  Handbook of Environmental Data on Organic 
Chemicals. 2nd Ed. Van Nostrand Reinhold. New.York. 1983. 
pp. 694-695. 

[OS81 Information Handling Services. Material Safety Data Sheets 
Service. Microfiche Ed. Bimonthly Updates. June/July 1989. 
#9106-141, A - 1 1 .  

to621 Sax. N.I. and R . J .  Lewis Sr., Eds. Hawley's Condensed Chemical 
Dictionary. 11th Ed. Van Nostrand Reinhold. New York. 1987 
pp- 567-568. 

[Of561 Bretherick, L. Handbook of Reactive Chemical Hazards. 3rd Ed. 
Butterworths. London. 1985. p .  382. 

[OB21 U . S .  Environmental Protection Agency, Office of Toxic Substances. 
Toxic Substances Control Act Chemical Substance Inventory: 1985 
Edition. 5 V o l s .  U.S. Environmental Protection Agency. 
Washington, D.C. January 1986. Listed. 

10991 Grant, W .  Morton, M.D. Toxicology of the Eye. 3rd Ed. Charles 
C. Thomas, Publisher. Springfield, IL. 1986. pp- 4 6 3 - 4 6 4 .  

[ l o 5 1  The Society of Dyers and Colourists. Colour Index. Vols. 1 - 7 .  
The Society of Dyers and Colourists. Yorkshire, England. 
American Association of Textile Chemists and Colorists. 
Research Triangle Park, NC. 1971-1982. p -  4770. 

[lo71 Occupational Health Services, Inc. Hazardline. Occupational 
Health Services, Inc. New York. Listed. 

[I101 Oak Ridge National Laboratory. Environmental Mutagen Information 
Center (EMIC), Bibliographic Data Base. Oak Ridge National 
Laboratory. Oak Ridge. TN. Listed. 

11201 Oak Ridge National Laboratory. Environmental Teratogen Informatlon 
Center (ETIC), Bibliographic Data Base. Oak Ridge National 
Laboratory Oak Ridge, TN. Listed. 

[I411 Veterinary Medicine Publishing Co. Veterinary Pharmaceuticals 
and Biologicals. 6th Ed. Veterinary Medicine Publishing C O .  
Lenexa, KS.  1988. p. 711. 

[I511 Gosselin, R.E., H.C. Hodge, and R.P. Smith. Clinical Toxicology 
of Commercial Products. 5th Ed. Williams and Wilkins. CO. 
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Baltimore. 1984. p. 11-226, #704. 

11581 Huff, B.B., Ed. Physicians' Desk Reference. 43rd Ed. Medical 
Economics Co. Oradell. NJ. 1989. pp. 941, 2291. 

[I641 Huff, B.B., Ed. Physicians' Desk Reference for Nonprescription Drugs. 
8th Ed. Medical Economics Co. Oradell, NJ. 1987. p -  538- 

[I951 Estrin, F.E., P.A. Crosley and C.R. Haynes, Eds. CFTA Cosmetic 
Ingredient Dictionary. 3rd Ed. The Cosmetic, Toiletry and 
Fragrance Assn. Inc. Washington. 1982. p. 110- 

[2051 Dean, John A., Ed. Lange's Handbook of Chemistry. 13th Ed. 
McGraw-Hill Book Company. New York. 1985. p- 7-424, #g28. 

[2693 Lenga, Robert E. The Sigma-Aldrich Library of Chemical Safety Data. 
Edition 1. Sigma-Aldrich Corporation. Milwaukee, WI. 1985- 
p -  993, #A. 

[2751 Aldrich Chemical Company. Aldrich Catalog/Handbook of Fine 
Chemical. Aldrich Chemical Co., Inc. Milwaukee, WI. 
1988. p. 780, #19,161-2. 

[2951 Reynolds, James E.F., Ed. Martindale The Extra Pharmacopoeia. 28th Ed. 
The Pharmaceutical Press. London. 1982. pp. 706-707- 

[3011 Dreisbach, R.H. Handbook of Poisoning: Prevention, Diagnosis 
and Treatment. llth Ed. Lange Medical Publications. Los 
Altos, CA. 1983. p -  195. 

13461 Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens. 
2nd Ed- Noyes, Publications. Park Ridge, NJ. 1985. pp- 473-474. 

[3711 U.S. Coast Guard, Department of Transportation. CHRIS 
Hazardous Chemical Data. U . S .  Coast Guard .  Washington, 
D.C. 1985. Vol. 2. 

[4061 Goodman, L.S., A. Gilman, F. Murad and T.W. Rall, Eds. The 
Pharmacological Basis of Therapeutics. 7th Ed. Macmillan 
Publishing Co. New York. 1985. pp- 946-957. 

[a151 American Conference of Governmental Industrial Hygienists- 
Threshold Limit Values and Biological Exposure Indices 
f o r  1988-1989. American Conference of Governmental 
Industrial Hygienists. Cincinnati, OH. 1988. p. 22. 

C4211 American Conference of Governmental Industrial Hygienists- 
Documentation of the Threshold Limit Values. 5th Ed. 
American Conference of Governmental Industrial Hygienists. 
Cincinnati, OH. 1986. p. 2 8 6 .  

[4511 National Fire Protection Association. Fire Protection Guide on 
Hazardous Materials. 9th Ed. National Fire Protection 
Association. Quincy, MA. 1986. p. 3294-56. 

14551 The Pharmaceutical Society of Great Britain. The Pharmaceutical Codex. 
llth Edition. The Pharmaceutical Press. London. 1979. pp. 393-394. 

[5451 Office of the Federal Register National Archives and Records 
Administration. Federal Register, Dept. of Labor, Part 111. 
U.S. Government Printing Office. Washington. January 13, 1989. 
p. 2939. 

[6101 Clansky, Kenneth B., Ed. Suspect Chemicals Sourcebook: A Guide to 

.- 
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0 
Industrial Chemicals Covered Under Major Federal Regulatory and 
Advisory Programs. Roytech Publications, I n c .  Burlingame, CA. 
1990. Section 3, p. 8. 

[6201 United States National Toxicology Program. Chemical Status Report. 
NTP Chemtrack System. Research Triangle Park, NC. November 6, 1990 
Not listed. 

I 
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Fmal RFCA Attachment 5 -July 19.1996 

Table 2 - Ground Water Action Levels 
Tier 1- Tier 2- 

100 x MCLS MCLs 

14596-10-2 1.4SE+Ol l.lSE-01 
Ccsim-l37+D 1 0045.97-3 1.51t302 1.51E+Oo 
Plutonium-239 10-12-8 1.51E+Ol 1.51E-01 
Plutonium240 10-12-8 1.51EQI l.ME-01 
Radium-226+D 1398243-3 2.00E93' 2.00E+OI' 

15262-2&1 2.00€+03' 2.00E+OI' Radium228+D 
11-10-9 4-62€+02 4.6zE+oo 

Strontium-WD 11-10-9 B.SZE+Ol 8.52E-01 
10028-17-8 6-66-06 6.66i302 

Uanium-233+D i 1-085 298E92 2.98- 
11-08-5 l.O7E+O2 l.O7E+OO 

Unnim235+D 1 SI 17-96-1 l.OlE+Oz I.OlE+a, 
Uranium-ZM+D 7440-61-1 7 .68Wl  7.68E-01 

_. 

D = Daughters 
* Based on proposed MCL 

Attachment 5. page 5-32 
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COVER PAGE 

KN 100- 1842-0 1 

KH100-1842-02 

KH100- 1842-03 

KH100-1842-04 

SCAQC-I 842-LC 1 

Sanford Cohen & Associates 
Southeastern Environmentaf Laboratory 

1000 Monticelio Court 
Montgomery, Alabama 36 1 17 

KHI 00-1 842-0 1 

KKIOO-1842-02 

KHIOO-1842-03 

KH100-1842-04 

SCAQC- 1842-LC 1 

Laboratory Code: SCA Subcontract Number: KH700325EP6 

~ 

SCAQC- 1 842-LD 1 

RIN: 00A1041 
LIC: RCO 1 BO04 

Laboratory Report Identification Code: 1842 

SCAQC-1842-LD 1 

Sample Matrix: Waste 

Site Sample Numbers II 
I 

Laboratory Contro! Sample (LC) 

Duplicate (LD) 
Reparation Blank (PB) 

Americium 

KHl OO-1 842-0 1 B 

KH 100- 1842-03 B 
Kk100-1842-04 11 

SCAQC- 1842-LD 1 

1 SCAQC- 1842-PB 11 

Comments: There were no problems encountered during sample receiving. 

"I certify that this sample data package is in compliance with SOW requirements, both technically and for completeness, 
other than the conditions detailed above. Release of the data contained in this hard-copy sample data package and the 
computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the laboratory 
Manager or the Manager's designee, as verified by the following signature." 

Joe Stinson Laboratory Manacer 2/23/00 @ Name Title Date 
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CASE NARRATIVE 
RIN 00A1041 

Laboratory Report Identification Number: 1842 
PSA Module RCOlB.3 

February 23,2000 

I. Introduction 

On February 9, 2000, four waste samples, (RIN 00A1041), were received for analysis at the 
Sanford Cohen and Associates (SC&A) Southeastern Environmental Laboratory, located in 
Montgomery, Alabama. The chain-of-custody accompanying the samples requested they be 
analyzed on a "rush" basis. The samples were analyzed in accordance with Kaiser-Hill 
specifications stated in the "Statement of Work for Analytical Measurements, isotopic 
Determinations by Alpha Spectrometry, Module RCOl-B.3", dated April 24, 1998, and 
Modification 09, dated July 16, 1998. 

II. Analytical Methodology 

The radioanalytical results reported for each sample include the site and laboratory sample 
identification numbers, collection date, method of analysis, and the quality control samples 
that were analyzed concurrently. All samples were analyzed by an Eichrom Industries, Inc. 
extraction chromatography method (ACW03) for isotopic uranium, plutonium, and americium. 

III. Analytical Results 

Deficiencies 

See Reanalysis. 

The FWHM of the Am-243 tracer in samples KKIOO- 1842-02 and KH 100- 1842-03B 
was 85 keV and 88 keV respectively. 

Matrix Interferences 

There were no indications of matrix interference. 

Dilutions 

No dilutions were required. 

I 

0 0 9  



Detection Limits 

Original Laboratory Reanalysis Laboratory 
Sample I.D. Sample I.D. 

KHl 00- 1 842-0 1 M 100- 1842-0 1 B 

KH 100- 1842-03 KH100-1842-03B 

The required detection limits (RDL) were met for all sample analyses. 

Analysis 
Type 

Am-24 1 

Am-24 1 

Reanalysis 

- 
Site Sample Number Laboratory Sample Type of Quality Control 

Number Analysis Sample 

Laboratory Type I1 Water 

OOA 104 1-002.00 1 B779 Concrete Rubble-Main Bldg. 

SCAQC- 13 16-LC I 

SCAQC- 13 16-LD 1 

Laboratory Control Sample 

Laboratory Duplicate Sample 
Laboratory Type I1 Water SCAQC- 13 16-PB Preparation Blank 

The FWHM of the Am-243 tracer in samples KH100-1842-01 and KHIOO-1842-03 
was higher than 100 keV. The samples were reanalyzed beginning with sample 
preparation and the results were acceptable. The Original and Reanalysis Sample I.D. 
are listed below. 

Deviations from Protocols 

There were no deviations from the written protocols and analytical methods. 

Contacts with the CTR 

There were no contacts with the contract technical representative (CTR) regarding 
these samples. 

IV. Quality Control 

The analytical results of all quality control samples met the acceptance criteria specified in the 
sow. 
Sincerely, 

~Lml 
v .  Joe Stinson 

Laboratory Manager 
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3 
Sample Number 

O f  
09 
h7 
li4 

/ 

Sample Prefu: l k l / D ~  
Sample Batch Number: /gy2 
Balance I.D. 

Approximate Initials 
Weight or Volume Date 
of Sample Received 

(g-wet of L) 
,r -be  

2, a4 2 - 9-04 ” 

I - 7, $8 / 
is /d I 
v/ 

--- 

PREPARATION SUMMARY 

Sample Volume Received 

Sample Matrix: k 4 ~ W  SOP No.: ,702 

SCA-Fow Kl2-I RN. 0 

0 2 4  
Page No. 788 
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FAX NO. 303 966 4555 P. 02 JAN-12-2000 WED 10: 09 AM SOURCE ONE ASD 
O U U / O O  l.6:33 ‘Lp S ,  COHW 6 ASSOC +.c, S g m S / a o p  %a02 - 

January 11. 2000 

Mr. Mike Salmans 
Conaad Tcchnlcsl Repmemauve 
xfaiser-Hili company. L.L.C. 
Rocky Flats lin- 1 Technology Site 
P.0. Box 464 
Goldm,co ma64 

On December 9, 1999, three water samplcs, (RIN OOA0933) were received for analysis ar: 
thc Sanford C o b  and Associares (W) Sauthearvm Eoviiuumatral hbctrawry. 
The cbain-of‘idy accompanying the samples requested they be analyzed on a “priority“ 
basis. Enclosed is the Sacnple Dam Package containjng dre items specified in Table E32 of 
thc “SaiCment of Work for Analytical Measurements, rSatapic D- - tioNbyAlpha 
Spectromrxy, Module RCOl-B.3”, dared April 24. 1998, and Modification 09, dated July 
16, 1998. 

If you h v e  any questions please do not hesitate to dl. 

Sinccrcly. 

Vice Presidmt 

PRELIMINARY 
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I 

! 

! 
I 

I 

DEC-06-1998 GlED lot38 AH SWRCE ONE RSD FAX NO. 303 g66 4655 

P 

P. 02/02 



0 

I 



FAX NO, 303 966 4555 P, 05 
@lorn 

JAN-12-2000 WED 10:ll AM SOURCE ONE ASD - ... 01/11/00 16:37 3 pERN 6 C ~ S S O C  *-b+ Salulaas/COCf? 





JAN- 12-2000 
Ol/lt1/60 

PiT 24- 

Sanford Cahen & Associataa 
SMRf.rsaatem Environmental Laboratory 

RadwnrlyatalRmYIttl 
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JAN-12-2000 WED 10: 14 AM SOURCE ONE ASD FAX NO. 303 966 4555 
s. corn ~h ASSOC -)a+ Sahnam/COC/DP 

P. 11 
@ole 

-.---..I- I C _  ..-__C_.- -_- a 01/11/00 it:dO, a 

P R€Ll M I NARY 
INFORMATION 

014 

0 

10 

R 
4 
'u. 
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JAN-12-2000 WED lot15 AM SOURCE ONE ASD FAX NO. 303 966 4555 
s. --& MSOC U+ sallaans/COC/DP - P. 13 

81020 
O l / l J . / O O  1U;40 '6 .-- 

e .  

P REb I MI NARY 
IN FORMATION 

016 
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# 024 c 01/11/00 16:41 e s. corn a Assoc -N-t SaLnanr;/Cf3CrnP 
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JAN-12-2000 WED 10:20 AM SOURCE ONE ASD FAX NO, 303 966 4555 
9. cow ~r ASSOC 3-w Safmans/COC/DP 

P. 22 
a 028 1 -  

01/11/00 16:43 e -- -7 

Sanford When & Assocfates 
Southeastern Environmental Laboratory 

kdlolnnly#cal R-Ub 

7 025 



\;AN-12-2000 WED 10:20 AM SOURCE ONE @D FAX NO. 303 966 4555 P. 23 
03./11/00 J.1;43 a s. corn & ASSOC -H+ salmans/COC~P Q O J b , ,  



027 



e 

! 

, 
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JAN-12-2000 WED 10:24 AM SOURCE ONE ASD FAX NO. 303 966 4555 
Oi/il/OO M;41 e s. & ASSW .CH Salmux/COC/DP 

Sanford Gohen & Asaocirttes 
Southeastern f3vfron-l laboratory 

itrdtornalyfkalltaufb 

P, 29 
@4 036 

82.63 
66.05 
68.6 

63.78 
64.15 

71.34 
61.87 
67.62 
36.83 
4235 
61.06 
59.84 

u332 

14.48 

J5.37 
47.68 
4s.M 
63-68 
i6.34 
48.8 

1224 

73.89 
86.12 

13.28 

78.74 . 

1 
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JAN-12-2000 WED 01:27 PM SOURCE ONE ASD FAX NO, 303 966 4555 P. 02 

Chernhi and Environmental Measurement Information 

Recra LabNet Philadelphia . 

SAMPLE DATA PACKAGE COVRR PAGE 

KIN# : OOA0884 
I 'aboratory Code: Recra 

Subcontract #: KH700327EPG 

Srlrnplc Number Lab Samplc ID 
00AO884-001.001 9912L922-001 
OOAU8X4-002.001 99 17L92.2-002 
00A0884-003.001 99 I 2 r ~ m - 0 0 3  

! 

4.. .. 
.. . 
.I I. 

.. . 

I m i f y  that this sample data package is in compliance with SOW requiFements, both 
tcclmicrilly and for completeness, otlxr than the conditions dekiled abovc. ReIccasc of the 
data conuincd in this hai-d-copy samplc data puckagc and the coinputcr-readable EUD, as 
nppiicahlc, submitted on diskette or by modem, has bmii authorizccl by the l~bOrnto:j~ 
Maiagcr or thc Malager's dcsigiice, as verificd by the following signature. 

I 

w------' -.- 
J. Michcl Taylor 1 Vim Presidcit 
l'hiladclpliia Analytical Labom lory 

I 

a 
0 

0 
208 Welsh Pool Road tlanvllk, PA 193414333 (610) 280.3000 Fax (610) 280-5081 

! 
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JAN-12-2000 WED 01 :28 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 04 

Chemical and Envi#nmental Measurement lnformation 

Rccra h b N d  Philadelphia 
AlsalytkaI Report 

clicat : K-H RINuoOA0884 
RFW# : 9912L922 

W.O& : 1183cKx)l-001-9999-00 
Date Received: 12-04-99 

METALSCASENARRATIVE: 

2. The samples m prepared and analyzed in accoTdance with 200 Series protbcol The field 
samples have been mnceutratcd 4 fold during digestion 60 that the mntmct required detection 
limits (CRDL) for wet analytes could be met. The resuitant pecomtrazion fators were 
applied to the field sampk concentrations, the preparation blank (MB), matrix spike (MS], 
duplicatc, and laboratory control SBmPfes (LCS) ody. Preconcentration fiictors were not 
applied to instrument quality control (QC) measures, such as ICV, ICB, CCV, CCB, ICSA, 
ICSAB, CRI and setiill dilution. By method design and finctionaily, these QC measures were 
not prepared in the same m e r  as the fidd samples, ie., hot plate Qexion. ConsquentIy, 
forms 2 4  2B, 3 (exduding preparation blank), 4, 9, and 10 reflect instrument response 
without application of prccancentrzltion factors. h e  to daia processing limitations, the 
application of these mors m o t  be adapted to the instrument or report software. The data 
user is Cautioned to consider the pmncefitmtion factors when evaluating the above QC 
measures. 

Sample 00AO884-001.001 was rexked with a pH greater than 7. An aliquot was presefved 
prior to digestion and analysis. With the addition of acid to adjust the pH, the sample bubbled 
and smoked. Thdorq it was p r e  at a five foid dilution duo to the sample matrix. 
Additional dilutions were required for some analfie during analysis. Potassium (twenty fold), 
Sodium (one hundced fold), Zinc (m fbtd) were reported with dildions due to the -high 
concerntion of these analytes. High indigenous Sodium concentration lcvels in all three 
samples precluded the proper application of interelement correction factars. Consequently, 
sampIe 00A0884-001.001 required a hrventy fold dilution for Antimony, Selenium, and Tin, 
Sample OOA0884402.001 required a ten fold dilution for Lead and Antimony. Sample 
00A0884-003.001 was diluted ten fold for Antimony and Thallium. The remaining dilutions for 
Potassium, Lithium, Sodium, and Zinc were perfbrmed due to the high concentrations of these 
analytes. Calcium and Magnesium were also reported N& dilutions ftom the rerun file. 

The p r e p d o n  and the analysis dilutions devated the reporting Ijmit above the client 
requested limits for sample OOAO8S4-OO1.OO1. 'In most cases, the sample concentrations were 
greatex than ten times thc DL With the exception of Arsenic, Antimony, Selenium, Tin, and 
Thallium The dilutions were unavoidable due to the sample mabix 
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I 

i 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

I 

10. 

11. 

I .  

12. 

The cook temperatme (3.4%) has been recorded on the Rema chain of Custody. 

All Initial and continuing C a l i b ~ ~ t i ~ ~  Ver5mtions (TCV/CCVs) were within control limits with 
mad exceptions. The last thnx CCVs fbr Cadmium were out high at ilO.7%, 110.9%, and 
1 I 1 .O% data file TA1214A All of the sample results for Cadmium were bracketed by CCVs 
within the control limits. The CCVs that are aut are contained within thc file where the 
dilutions and the ending check sohitions were run, There should be no significant impact as the 
check SolUtiOns are well within the control l i d .  In the rr?~n Be, TA1216C, the ICV js just 
outside the 5% control limit at 94.5% fbr Calcium and 94.2% for Magnesium. Again, thwe 
should be no si,g&ant impact as the samples were all bracketed by CCVs within the contrd 
limits and the sample concentrations were above the client iimits. 

r 

All Initial and Continuing calibtation Blanks (ICBICCBs) were within control limitS. 

An preparatiodrnethod blanks were below thc client requested limits found in RDL 2 with the 
eXceptiOII of sihr. The hlE3 reSuft isjust slightly above the client requested limit of 0.3 pg/L at 
0.364pgL There should be no significant impact as all sample results are greater than tcn 
times the MB ~ ~ ~ t ~ t r a t i o ~ .  Ref= to form 3. 

All TCP Interference Check Samples (1CSA and ICSAB) were within control limits with two 
exceptions. The I S W  solution was not prepared properly, therefore, Uranium is in the initiai 
XSCAB at 4OOc19n and in the finai ISCaSj at lOGOp,g/L in fiIe TAIZl4A Within file 
TA1216C, the Selenium ICSABs were high at 128.4% and 135.4%. Only Selenium on m p l e  
00A08840-001.001 was reported &om this nm and the result was nondetcct. There should be 
no significant Mas to the result. Although not required, Sodium was spiked into the ICSAT3 
solution at 2OOOpgL. The re~~very was within the control limits. &fer to form 4. 

The laboratory control sample (LCS) was Within the 80-120% control Iimhs. Refs to form 7. 

The serial dilution peroent difkmces for 2 analyles were outside method mnlrol limits. Ke.fw 
IO  form 9. 

All matrix spike (MS) reco\reries were within the 75-125% control firnits (ex+orl aliowcd 
when sample mncmtration exceeds the spike added concentration by a factor of 4 or moro). 
MS analyses are not required for calcium, Mqyesium, Sodium and Potassium in waters and 
soiIs. Also, not required for Ahiminum and lron in soils. ' Refer to form 5 A  
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13. AU duplicate malysa wefe witbin the method Criteria W m  to hrm 6, 

14. All sample XDs were changed to accommodate the EPA naming'convention which tdlows a 
h of 6 characters on dl CLP Forms. Ref5 to the comments section of form 1 fix the 
original TD. 

15. Recoveries on the Laboratory Summary Report a d  CLP forms WilI vary depending on the 
number of significant figures used in the recovery calculation. 

J. Michael Taylor 
Vice President 

\-4-"0 
Date 

. .  

I. 
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":.: . .  
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3; 
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DATE RBCXXVaDr 12/04/99 

CLIENT ID /AXALYSIS 

00210884-003.001 

SI&VER, mfi 
AfrmdINUbf~ TOTAL 
AXSElJXC, TOTAL 
BARTUN, TOTAL 
BEEZnLSUXr TOTAL 
CALCTUX, mTAL 
CADMRTM, TOT= 

~ O X I T J M ,  TOTALI 
COPPER, TOTAL 
IRON, TOTAL 
POTASGTITM, TOTAL 
LITBmbs, TOTAL 
XkGHESIVbf, TOTAL 
MANGWESE, TOTAL 
MOLYBDENul16, TOTAL 
SODIVM, TOTAL 
XtcKEL. TOTAL 

COBALT, TOTAL 

LEAD) TOTAL 
Al?TIMONY, TOTAL 
SELENXUM, TOT= 
TXN, TOTAL 
STRONTIUM, TOTAL 
TEIALLTUMc TOTAL 

VANADIzRd, TOTAL 
ZWC, TOTAL 

t7RAHZoM, TOTAL 

o o ~ o a a 4 - o o ~ o o i  

Recza Labaat - Lionville Laboratory 
XlqORGA4IC ANALYT’fCRt DATA PACKAGE FOR 

IC-H RIN#QOAO~B~ 

001 
001 
001 
001 
001 
001 
001. 
001 
001 
001. 
003. 
001 
001 
001 
001 
001 
001 
001 
001  
001 
001 
001 
6 0 1  
001 
001 
001 
001 

002 
002 I&P 
002 xs 
002 
002 REP 

1 
i 

W 99LOSl6 
W 99L0816 
PI 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 93210816 
W 99L0816 
W 99LO816 
W 99L0816 
W 99L0816 
W 99t0816 
w 99r.oai6 
w 99~0816 
U 9 9L0816 
W 99L0816 
W 99L0816 
W 93L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99f0816 
W 9945816 
W 99L0016 

W 99L0816 
w 99~oe16 
w 99~0816 
W 99L0816 
W 99L0816 

SWW LOT # i9912L922 

COLLECTXW EX=/ PREP 

12/03/99 
12/03 / 99 
12/03/99 
12/03 /99 
12/03/99 
12 / 0 3 /  9 9 
12/03/ 9 9 
12/03/99 
12 / 0 3  / 9 9 
12 /03/99 
12 / 0 3 )  9 9 
12 / 0 3 /  9 9 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12 /03/99 
12/03/99 
12/03/99 
12 /03/99 
12/03 / 9 9 
12/03/99 
12/ 0 3  /99 
12 /03/99 

13/03/99 
12/03/ 9 9 
12/03/99 
12/03/99 
12/03/99 

f 

12/0 6/9 9 
12/06/99 
12/ 0 6/ 9 9 
12/06/99 
12/0 6/ 9 9 
12 /O  6 /  9 9 
12/0 6/ 9 9 
32/06/99 
12 { 0 6 /9 9 
12/06/9 9 
12 /O  6/ 9 9 
12 /O  6/99 
12/06/99 
12/06/99 

12/06/9 9 
12 /O  6/ 99 
52/ 06/ 99 
12/06/99 
12/06/9 9 
12 /O 6/ 9 9 
12/06/99 
12/06/99 
12/06/ 99 
12/06/99 
12/06/9 9 
12/06/99 

L ~ / O W V I  

12/0 6/ 99 
12/06/9 9 
12/0 6/ 9 9 
12/06/99 
12/06/9 9 

i 

AWI;LYSXS 

12/14/9 9 
l2/14/9 9 
12/14/99 
12/14/99 
12/14/99 
12 /16/ 9 9 
12/14 /9 9 
12/14/99 
12/14/99 
12/14/99 
12/14/ 99 
12/16/99 
12/ 14 / 9 9 
13/36/99 
12/14/99 
12 / 14/ 9 9 
12/16/99 
12/14/99 
12 /14/ 9 9 
12/16/99 
12/16/99 
12/16/9 9 
12/14/9 9 
22 /14/ 9 9 
12/14/99 
l2/14/ 9 9 
12 /le / 9 9 

12/14/9 9 
12/14/99 
l2/14/ 99 
12/14/ 9 9 
12 /14 / 9 9 

a2 

“. 
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DATE RECKlVED: 12/04/99 

AW", TOTAL 
ARBEBlZC, TOTAL 
ARS8XXC. TOTAL 

m, TOTAL 
BARIUM, TOTAL 
BRRTVW, TOTAL 

BERyLsrIDM, TOTAL 
EERWXUM, TOTAL 
cALcm, TOTAL 
CALCXUM, TOTAL 

AFLSEWC, TOTAL 

BXRYYiJjTaM, TOTAL 

CALCXUM, TOTAL 
CAlYXIDM, TOTAL 
CADfwM,  TOTAL 

COBALT, TOTAlr 
COBALT, TOTAL 
COBALT, TOTAL 

CADMTUM, TOTAL 

CHROMZIJM, TOTAL 
MROMXUM, TOTAL 

! CEl?oWX'trM, TOTAL 
l 

COPPER, TOTAL 
COPPER, TOTAL 

IRON, TOTAL 
COPPER, TOT= 

I 
8 IROH, TOTAL 

IRON, TOTAL 
POTASSXVM, TOTAL 
POTASSPUM, TOTAL 
POTASSIUM, TOTAL 
LITHIUM, TOTAL 
LITHIUM, TOTAL 

WiOlbfESTuM, TOTASI 
XAGNESIOX, TOTAL 
BSAQXESIDhI, TOT& 
WtlANESE,  TOTAL 

LITXXUM, TOTAL 

. .  .. . 

:: . 
. -: . ,.. 
:, 2 

. t.. . . .  

002 w 
002 
002 R&P 
002 I S  
002  
002 REP 
002 Ms 
0 02 
002 we 
002 MS 
002 
002 REP 
002 MS 
002 
002 REP 
002 Ms 
002 
002 REP 
002 w9 
002 
002 REP 
002 MS 
902 
002 REP 
002 MS 
002 
002 REP 
002 bss 
002 
003 REP 
002 M6 
002  
002 REP 
002 Ms 
002 
002 RBP 
002 us 
002 

W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
H 99L0816 
W 99L0816 
W 99L0616 
W 99L0816 
W 99L0816 
W 99L0616 
W 99L0816 
VZ 99L0816 
W 99L0816 
W 99t0816 
W 99L0816 
W 99L0816 
W 99LO816 
W 99L0816 
1 99L0816 
W 99L0816 
W 99LOB16 
W 99L0816 
W 99LOB16 
W 99L0816 
W 99L0816 
W 99L0616 
W 99L0816 
W 99L0816 
V? 99L0816 
W 99L0816 
W 99LU816 
W 99L0816 
W 99b0816 
W 99L0816 
W 99L0614 
W 99L0816 
W 99L0816 
W 99t0816 

coLLEc!TxoLp ExTR/PREP 

12/03/99 
12/03/99 
12 / 0 3 /  9 9 
12/03/99 
12/03/9 9 
12/03/99 
12/03/99 
12/03/99 
12/03 / 9 9 
l2/ 03 /9 9 
12/03 /9 9 
12 / 03 / 9 9 
12/03/99 
12/03 /9  9 
12/03/ 99 
12/03 /99 
121 03 / 9 9 
12/03 /99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
22/03/99 
12/03/99 
12/03/99 
12/03 / 9 9 
12/03/93 
32103 /99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12 / O w  9 9 
12/03/99 
12/03 / 9 9 
12/03/9 9 
12/ 03 /9 9 

12/06/99 
12/06 /9 9 
12/06/99 
12/0 6/ 9 9 
12/06/99 
12/06/9 9 
12/06/99 
12/06/9 9 
12/06/99 
12/06/99 
12/0 6/ 9 9 
12/0 6/ 9 9 
12/06/9 9 
12/06/99 
12/0 6 /  99 
12/06/99 
12 /O  6/9 9 
12/06/99 
12/06/99 
l2/06/ 9 9 
l2/06/9 9 
12/06/99 
12/06/ 9 9 
12/06/99 
12/06/99 
12/0 6/ 99 
12/06 / 9 9 
12 /06/99 
12/06/92 
12/06/9 9 
12/06/ 99 
12/06/99 
3.2 /OC/ 9 9 
12/06/99 
12/06/99 
3.2/06/  99 
12/06/99 
12 / 0 6 /  9 9 

P 

. .  . ~. 

?tNALYSIS 

12/14/9 9 
12/14/9 9 
12 /14/ 9 9 
12 /14/ 9 9 
12/14/99 
12 /14/ 9 2 
22/14/9 9 
12 / 14/ 9 9 
12/14/99 
l2/14/9 9 
12/16/9 9 
12/16/99 
12/16/99 
12/14/99 
12/14/99 

12 / 14/ 9 9 
12/14/99 
12/14/99 
12/14/99 
12 /14/9 9 
12 /I419 9 
12/14/99 
12 /14 /9 9 
12/14/99 
,13/14/99 
12 / l4/ 9 9 
12/14/9 9 
12/14/59 
l2/14/9 9 
12/14/99 
12/14/99 
121 14/9 9 
12/14/99 
22/16/99 
12/16/99 
12/16/99 
12 / 1 4 /  9 9 

12/14/9 9 



JAN-12-2000 WED 01:31 PM S W E  ONE ASD FAX NO. 303 866 4555 P. 09 

CLIEblT Ib /AbEAI;YSIS 

W G A N E S E r  TOTAL 
m-8E. T r n G  
M O L Y B D ~ ,  ToTAt 
M O L Y B D ~ I  TOW& 
MOLYgDEWUX, TOTAL 
SODIUM, TOTAL 
SODItTM, TOTAL 
SOPIVM, TOTAL 

RICKEL, TOTAL 
KCCKEL, TOTAL 

LSAD, TOTAL 

ANTIMONY, TOTAL 

ANTSMOXN, TOTAL 
SELENIOW, TOTAL 

SELJ?XlDZd, TOTAL 
TXX, TOT% 

N Z C K E t ,  TOTAL 

LEAD‘ TOTAL 

LEAD, TOTAL 

M?TSMOn, TOTAL 

SELEbTIuM, TOTAL 

TZN. TOTAL 
TIN, TOTAL 
STRONTIUM, TOTAL 
STRONTIUM, TOTAL 
sTRO”XT[MI, TOTAL 
TILALtLZ”, TOTAL 
THAtLIUX, TOTAL 
“ALL=, TOTAL 
URANZ’IIM, TOTAL 
mzAWroM, TOTAL 
URANIUM, T O T S  
VANADZUM, TOTAL 

VANADIUMI TOTAL 
v ~ ~ ~ 8  TOTAL 

ZXNC, TOTAL 
ZINC, TOTAL 
ZXWC, TOTAL 

ISORGANIC ANALYTXCAL DATA PACKhGE FkR 
K-H RXNYOOA0884 

mt M3x PREP # 
- - 

002 REO 
002 Ns 
002 
002 REP 
002 w 
0 0 2  
002  REP 
002  Ms 
002 
a02 REP 
002 Ms 
002 
002 REP 
002 ws 
002 
002 REP 
002  MS 
002 
002 REP 
0 0 2  xs 
002 
002 REP 
002  MS 
002  
002 REP 
002 Ms 
002  
002 REP 
002 MS 
002 
002 REP 
002  MS 
002 
002 REP 
002 MS 
002 
002 REP 
002 Ms 

W 99L0816 
W 99t0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99t0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0616 
W 99L0816 
W 99L0816 
W 99210816 
W 99L0816 
W 99x10816 
W 9 9L0816 
W 39210816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0826 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
1 99L0816 
W 99L0816 

W 99L0816 
W 99L0816 
W 99L0816 

PI 99~aa16 

RFW LOT # t9912Lr922 

12 / 0 3  /9 9 
12 / 0 3 /  99 
i a  103  / 99 
l a  /03 199 
12 /03 / 9 9 
12/03/99 
12/03/99 
IZ/ 03/ 9 9 
12/03/99  
12 /03 /9  9 
12/03 / 9 9 
12/03/99 
T2/03/ 99 
w 0 3 /  9 9 
12/03/99 
12 /03 / 9  9 
12 /03/9 9 
12 / 0 3 /  9 9 
12/03/99 
12 /O  3 /9 9 
12/03/99 
12/03/99 
1 2 / 0 3 / 9 9  
12 / 03 / 9 9 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 

12/03/99 
12/03 / 99 
12/03/99 
12/03/99 
12/03  /99  
12/03/99 
12/03/99 
12/03/99 

u / o 3 / 9 9  

12/06/9 9 
12/06/9 9 
12/06/99 
12/ 06/9 9 
12/06/93 
12/06/99 
12/ 06/ 9 9 
12/06/ 9 9 
12 /06 /99  
l2/06/9 9 
12 /O 6/ 9 9 
12/06/99 
12 /06 /9  9 
12/06/99 
12/06/99 
12/06/99 
12/0 6/ 9 9 
12/06/99 
12/06/99 
12/06/ 9 9 
12/06/99 
12/06/99 
12/06/99  
1210619 9 
12/06/99 
l 2 / 0  619 9 
12 /06 /99  
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/ 06/ 9 9 
12/06/99 
12/06/99 
12 /O  6/ 9 9 
12/06/99 
12/06/ 99 
12/06/ 9 9 

rnALYSIS 

12 /14/9 9 
22/14/99 
12/l4/9 9 
12/14/99 
12/14/ 9 9 
12/14/99 
12/14/99 

12/14/99 
12 / 14/  9 9 
12 / 14/ 9 9 
12/14/99 
12/ 14/ 99 
12/14/99 
12/14/99 
l 2 / l 4 /  99 
12/14/ 99 
12 / 1 4 /  9 9 
12/14/99 
12 / 14/ 9 9 
12/14/99 
12/ 14/ 9 9 
12/14 / 99 
12 /14/ 9 9 
12/14/99 
12 / 14 / 9 9 
l2/14/9 9 
l2/14/ 9 9 
12 / 1 4  /9 9 
12/14/99 
12 /I419 9 
12/14/99 
1211419 9 
12/14/99 
12 /14/ 99 
12/14/99 
12/14] 99 
12/14/ 9 9 

12/ 14/ 9 9 



JAN-12-2000 WED 01:32 PM SOURCE ONE ASD :- ...(. FAX NO. 303 966 4555 P, 10 

Rears tabmt - Lionvilla Laboratary 
IblOEXZiXIC AUALYTICAL DATA PACKAGE FOR 

K - 8  BIX#OOA0884 

DATE RECgNH,a 12/04/99 

OOAO084-003 -001 

6n-I TOTAL 
ALUt&I.NW, TOTAL 
ARSENIC, TOTAL 
BmIJH, TOTAL 
flERyItliXUM, TOTAL 

CADMTCU& TOTAL 
COBALT, TOTAL 

CALCIUM, TOTAL 

Cgf fO ICUHr  TOTAL 
COPPER, TOTAL 
ZRORo TOTAL 
POTABSSUMi TOTAL 
LITXIUMo TOTAL 
MAGNESIU24, TOTAL 
M A N W S E ,  TOTAL 

SODIUM, TOTAL 
HICKEL, TOTAL 

MOLYBD-r TOTAL 

LEAD, TOTAL 
ANTXMOJW, TOTAL 
GmENTUM, TOTAL 
TJX, TOTAG 
STRONTIUM, TOTAL 

QWkNIUM, TOTAL 

ZINC, TOTAL 

THALLIVMi TOTAL 

VANADXIMI TOTAL 

LAB QC: 

.;% .., . ..,; .. .  , .  .c 

003 
003 
003 
003 
003 ' 

003 
003 
003 
003 
003 
003 
003 
003 
003 
003  
003 
0 0 3  
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 

LC1 BS 
2681 
LC1 3s 
Mal 
LC1 BS 

99 
w 
w 
W 
W 
w 
w 
w 
PQ 
w 
W 
W 
w 
R 
W 
w 
W 
W 
w 
w 
w 
w 
w 
w 
W 
w 
W 

. /  

W 
W 
W 
w 
W 

9 9L08 56 
99L0816 
9qLO616 
SqLOEl6 
99L0616 
9 9LO8 16 
99L0816 
9 9L0 816 
99L0826 
99L062.6 
9 9 LO 8 16 
99LOB16 
99L0816 
9 91,0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 

99L0816 
9 9,LO 8 16 
9 9,L 0 B16 

m a 8 1 6  

9 LO816 3 

Rpop LOT # :9912L922 

12/03/99 
12/03/99 
12/03/99 
12/03 / 9 9 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03 /9  9 
12/ 03/99 
12/0 3 /9  9 
12/03/99 
l2/03/9 9 
12/03/99 
12 /03 /9 9 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03 /99  
12/ 03 19 9 
12/03/99 

t 

W A  
N/A 
N/A 
W A  
bl/A 

la 10 s 9 s 
12/06/99 
12/06/99 
12 /06/99 
12/06/99 
12/06/99 

12/06/99 
12/06/99 
13/06/99 
12/06/99 
12/06/99 
12/06/9 9 
12/06/99 
12/06/99 
12/06/9 9 
12/06/99 
12/06/9 9 
12/0 6 /  9 9 
12/06/99 
12/06/99 
12/06/ 99 
12/06/99 
12 /06/ 9 9 
12 /O 6/9 9 
12/06/99 
12/06/ 99 

i a i o 6 / 9 9  

z 

12/06/99 
12/06/99 
12/06/9 9 
la/ 0 6 /  3 9 
12/06/99 

z 

$ 
'g 
3 
.r 

12/14/9 9 
rz/r4/99 
12/14/ 9 9 
12/14/9 9 
12/14/9 9 
12/16/99 
12/14/99 
12 /14/99 
12 /14/99 
12 / 14 / 9 9 
12/ 3.4 / 9 9 
12 /14 / 9 9 
12/14/99 
12/16/99 
12 / 14 / 9  9 
12 / 14) 9 9 
12 / 26/ 99 
12/14/99 
12/14/99 
12 /14/ 9 9 
12 / 14/ 9 9 
12/l4/ 9 9 
12/14/99 
12/14/99 
12/ 14/99 
~ / 1 4 /  99 
12/14/ 9 9 

22/14 / 99 
12/54/99 
1 2  /14/9 9 
12/14/99 
l2/14/ 99 

026 



JAN-12-2000 WED 01:33 PM SOURCE ONE PSD FAX NO. 303 966 4555 P. 11 

DATE B E C E I V W r  12/04/99 

ARSEXCCr TOTAL 
BARIUM LABOtULTORY 
B A R Z U M r  TOTAL 
BERYLLIWM LABORATORY 
23RRYLLIpM, TOTAli 
C A L C S m  LAEOfrATORY 
CALCIUM, TOTAL - LABORATORY 
CAD-, TOTAL 
COBALT LABORATORY 
COBALT, TOTAL 
CHROXIUM LABOFLATORY 
CERoMmw, TOTAL 
COPPER LABOlULTORY 
COPPER, TOTAL 
ZROH LABORATORY 
IRON, TOTAL 
POTASSZLUW LABORATORY 
BOTASSIUl4, TOT& 
LITETUM LABORATORY 

MRGLJEGIUX LABOELATORY 
MAcRIES;IfJM, TOTAL 
MRNGANESE LABORATORY 
MANGANESE, TOTAL 
MOLYBDWWM UIBORRTOR 

SOIJroEd LABORATORY 
SODIUM, TOTAL 
NICKEL LABORATORY 

LFSD LABORATORY 
LEAD, TOTAL 
ANTIMONY LABORATORY 
ANTDSONY, TOTAt 
SELENXVM LABORATORY 

TIN LABORATORY 

LTmIUX, TOTAL 

MOLYBDENOM, TOTAL 

l lCKEL, TOTAL 

SELENZUM, TOTAL 

MI31 
LCJ. BS 
HB1 
LC1 ES 
wB1 
LC1 BS 
MBl 
LC1 '85 
ME1 
LC1 BS 
E a B l  
LC1 BS 
MB1 
t C 1  BS 
XR1 
LC1 BS 
M B l  
LC1 BS 
M81 
LC1 BS 
E a B l  
LC1 BS 
-1 
LC1 BS 
&Bl 
LCl BS 
wB1 
LC1 BS 
m3. 
LC1 ES 
wB1 
LCl BS 
MB1 
LC1 BS 
MB1 
LC1 88 
wB1 
LCI BS 

W 99L08X6 
F7 99L003.6 
W 99L0816 
w 99L0816 
W 99L0816 

W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 

' W 99L083.6 
W 99L0816 
W 99L0816 
W 99L0816 
W 99b0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99LOB16 
W 99L0816 
W 99tOB16 
W 99tOBl.6 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0616 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L083.6 

w 99~0816 

RBW LOT # :9912L922 

12/06/9 9 

l2/06/9 9 
22/06/99 
12 / 06/ 99 
12/06/99 
12 /06/ 9 9 
12/06/99 
12/06/99 
121 061 99 
l2/0 6/ 9 9 
12 /06/ 9 9 
12/06/99 
12/06/99 
12/06/ 99 
12/ 0 6/ 99 
l2/O6/9 9 
12/06/99 
12/06/99 
12/ 0 6/ 9 9 
l2/0 6/ 99 
1210 6/ 9 9 
12) 0 6 )  99 
12/06/99 
12/0 6/ 9 9 
12/0S/99 
12 /O  6/ 9 9 
12/06/9 9 
12/i)6/99 
12/06/99 
12 / 0 6 /  9 9 

12/06/99 
22/06/99 
12/06/99 
12 /O  6/ 9 9 
22 106 / 9 9 
12/ 06/ 99 

l a  /06/ 9 9 

12/06/99 

i a  /14 / 9 9 
12/14/99 
12/14/ 9 9 
12/14/9 9 
12/14/9 9 
12 /14/ 9 9 
12/14/99 
12 /14/ 9 9 
12/14/99 
12/14/99 
12 114 / 9 9 
12/14/99 
12/14/ 9 9 
12/14/ 9 9 
12/14/99 
l2/L4/9 9 
12 /14/ 9 9 
12/14/ 9 9 
12/14/93 
l2/14/ 9 9 
12 114 /9 9 
12/14/99 
12/14/99 
12/14/99 
12/14/ 9 9 
12 / 14 / 9 9 
12/14/99 ' 
12/14/99 

12/14/93 
l 2 / l 4 / 9  9 
12/14/99 
12/14/99 
12 /14 / 9 9 
12 /14/ 9 9 
L2/14/ 9 9 

12 / 14/ 9 9 

121na !3 9 

12/14/ 9 9 



JAN-12-2000 WED 01:33 PH SOURCE ONE.'ASD FAX NO,'<303 966 4555 P' 12 

I 

Recxr Lab&& - Lhmville taboxatozy 
JcbMRGANZC ANALYTICAL DATA P-GEi FOR 

K-l? RnJIOOA0884 
i 

DATX REICEIVEDr 12/04/99 RFW LOT # r9913L922 

CLLgXlT In /ANALYSIS RI?w # MTX FRXP # COLLECTIQN EXTR/PREP A Y S X S  

TJX, TOTAL 
STRONTIUbS LCS STANDA 
STRObTTIUM, TOTAL 
TELAZJIZUM wIBamTow 
TaAzLroEdz TOT= 
UWWZoM LABORATORY 

VANADIUM LABORATORY 

ZINC LABORRTORY 
ZINC, TOTAL 

URANTUMr TOTAL 

VANADSUXr TOTAL 

MIS1 
LC1 BS 
MEL 
LCL BS 
ME1 
LCZ BS 

LCL BS 
MI31 
LCl BS 
MB1 

W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99LQ816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 9950816 

12/06/99 
12/06/99 

12/06/99 
12/06/99 
l2/0 6/ 9 9 
12/06/99 

12/06/99 
12/06/99 
12/06/99 

~ a / o 6 / 9 9  

1a/06/99 

12/ 14/ 9 9 
12 /14/ 9 9 
12/14/ 99 
12 /14/  9 9 
12/14/99 
12/14/99 
12 114 /9 9 
12 /14/ 9 9 
12/14/99 
12/14/99 
12/14/99 



JAN-12-2000 WED 01 :34 PM SOURCE ONE ED FAX NO. 303 966 4555 

U.S. EPA - CL9 
I .  

.i , . .  
. >.- 

. .. . 
P. 13 

F. COVER PAGE - INORGmTC ANALYSES DATA PACKAGE .- 

Lab Name: RECRA-LABNET Contract: 11830-1- 

Lab Code: RECRA- Case No.: 00A08 SAS No.: 1 SDG No. : 001001 

SOW No. : 200 SERIES 

EPA Sample No, 
oo i oa i  

-002001 
-002001D 
-0 02 0 0 1s - -0 0 3 0 0 J. 

I;ab Sampls ID 
9912U 2 2 -0 0 1- 

-991221922-002- 
-9912L922-002D- - -9 9 12 L9 2 2 -0 0 2 S- 
9912L922-003- - 

... 

I 

Were fCP interelement corretrtions applied ? Yes/No YES 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Yes/No Y E S  

Yes/No NO- 

Comments: RIM OO&OSrr$ 

1 c e r t i f y  t h a t  this data package is in compliance w i t h  the terms and 
conditions of the contract ,  both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the  Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

COVER PAGE - IN 

. 
. _ >  

:, 

. L .~ 
i 

.. b 



JAN-12-2000 WED 01:34 PM SOURCE ONE ASD 

- 
M 

P 
P- 
P- 
P- 
P- 
pz 
P 
P- 
P- 
P- 
P- 
P- 
P- 
I?- 
P- 
P- 
I?- 
P- 
PI 
p- 

P- 
P- 
P- 
P- 
P- 
pz 

P 

FAX NO. 303 966 4555 

7 4 4 0 - 24 -6 
7440-31-5- 
7439-93-2- 
11- 09 - 6- 

P. 14 

Strbnt  ium 
Tin 
Lithium- 
Uranium- 

1 EPA SAMPLE NO. 
A S " T  

I 001001 

SDG NO-2 001001 
Lab Name:  RECRA-LABNET 
Lab Code: RECFUi- Case No.: 00A08 SAS No. : 

Level (law/med) : fiow_ 

contraot: 11830-1- I 
Matrix (soil/water) : WATER Lab Sample XDr 9912L922-001 

Date Received: 12/04/99 
0 . 0  ' % S o l i d s :  I 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Calor Before: 
1 Color A f t e r :  

7 4 2 9 -9 0-5 
7443-3 6-0 
7440-38-2 
7440-39-3 
744 0-4 1-7 
7 44 0-4 3 -9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7 7 8 2 -49 -2 
744 0-2 2-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7439-98-7 

Aluminm- 
Antimony- 
Arsenic- 
Barium 
Beryllium 
cadmium- 
calcium- 
Chromium- 
Cobalt- 
copper- 
Iron 
Lead 
M a g n m  
Manganese 
Nickel- 
Potasslum 
Se 1 en fum- 
silver- 
Sodium- 
Thallium- 
Vanadium- 
Z h C  
MolvEGSG 

concentration 
8890 

254 

771 
8 . 7  
401 

304000 
1370 
242 
9700 

285000 
5450 
9340 
5730 
2770  

410 

!ia. 6 

~19aoaa  

227 
12500000 

21.5 
153 

313000 
715 

2340 
260 

3960 
2600 

C l a r i t y  Before : 
Clarity After: 

-E- 

- 
- - 
- 
c - 
Texture :  
A r t i f  acts : 

Comments : 
00A0884-001.001- 

FORM I - IN 



JAN-12-2000 WED 01135 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 15 

Analyte 

EPA EIAMPU.3 NO, 1 
XHORGANIC ANALYSES DATA S€EEl? 

I 

concentratfan 

Lab Name: #ECRA_LABNET contraat: 11830-1- 1. I 
];ab Code: RECRA- Case NO.: OOAOS SAS No. : SDG No.: 001001 

Level &low/med) : mw- 
Matrix (soil/water) : WATER 

0.0 

Lab.Sample ID: 9912L922-002 
Date Reaeived: 12/04/99 

% soli s: - 

Alummum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 

Calcium-. 
chromium- 
Cobalt- 
C O P P @ Z  
Iron 

Cadmium- 

Lead . 
Magnesium 
Manganese 
Nickel- 
Potassium 

Silver- 
Sodium- 

Vahadim- 

Molybdenu 
Strontium. 
T i n  

Uranium- 

Selenium- 

Thallium- 

zinc 

LJi t h ium- 

Concentration Units (ug/L or mg/kg dry weight) : UG/L- 

c 

4890 
19.1 

- 63 3 
20.1 
77.2 

107000 

19.8  
116 0 

26200 
63 5 

11800 
2 4 5 0  
238 

128000 
5 . 4  
17 2 

184000 

17.5 

38.6 
. 362 
38.9 

36 .4  

;27.3 

282 

- 1.1 

. - 12400 

5x60 

CAS No. 

742 9 -9 0-5 
7440-36-0 
7440-38-2 
744 0-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
74 40-5 0-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7 440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7 4 4 0-2 8-0 
7440-62-2 
7440-66-6 

7440-24-6 
7440-31-5- 
7 4  3 9-93 -2- 
11-09-6- 

74 3 9-98 -7 

color Before: 
Color After: 

Comments : 

I 

Clarity Before: 
C l a r i t y  After: - 

-7 
,E 
LE- 

- 
UI 

ij- 
P- 
P-- 
P- 
e'- 
P- 
€?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- - 
- 
- 
- 

Texture : 
Artifacts: 

00~oa~4-002.ooi 

* 

FOXM I - IN 
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- 
M 

.- 
P 
3?- 
I?- 
P- 
P- 
I?- 
P- 
P- 
I?- 
P- 
P- 
P-- 
P- 
P- 
F- 
P- 
P- 
P- 
p: 
p- 

P- 
P- 
P- 
P- 
P- 
pz 

P 

- 
- 
- 

- 
- 

INITIAL AND CONTINUING CALIBRATXON WRTPICATION 

' 

Lab Name: RECRA-IAEWET Contract: 11830-1- 
Lab Code: REcRA_ Case No. : OOAO8 SAS No. : SDG No.: 001001 

Initial Calibration Source: Iv 

- 5000.0 
500.0 - 500.0 
500.0 
500.0 
500.0 
2000.0 
500.0 
- 500.0 
- 500.0 

5000.0 
500,O 

4000.0 
- 5000.0 

500.0 

500.0 
500.0 
5000.0 
500.0 
5000.0 

500.0 
500.0 
500.13 - 4000.0 

.. 
- 
- - 
7 

- 

- - 
c 

- 
5000 .  o - - 
- - 
I _  

7 - 500.0 
I_ - - 
-500.0 

continuing 

99.2  

103.2 - 96.3 
101.7 
105.0 
100.7 
102.9 
102.6 

102.5 
3 . 0 4 . 3  
100.5 
103.5 
102.4 
101.8 
205.2 - 98.8 
- 99.9 
104.4 
101.8 

- 100.7 

- 97.6 

Analyte 

Aluminum- 
Anthony-  
Arsenic 

-4395.13 

-510,50 
-484-62 
-505.95 
-520.92 
-2006.18 
-511.84 
-511.35 

-5116.17 
-516.70 
4022.34 

15154.98 
-512.03 
-5173.49 
-523 .28  
-494-63 
-5051.29 

-5081.77 

-497.78 

-490.09 

-519.55 

Cadmium- 
Calcium- 
chromium- 
Cobalt- 
coPPer---- 
Iron 
Lead . 
Magnesium 
Manuanese 

1.03.3 
- 97.7 
104.5 
102-8 - 97.5 

N i c h l -  
Potassium 

-515.14 
-489.64 
-519.34 
- 4 1 2 3 . 1 2  
-496.96 

Selenium - 
Silver- 
Sodium- 
Thal1 im- 
Vanadium- 
2 inc 
Maly613enu 
S t r o n t i u m  
Tin . 
Lithium- 
Uranium- 

- 

calibration Source: IV 
\ 

Conaentration U n i t s :  ug/L 
I 

I n i t i a l  Calibration 1 
True 

- 3750.0 
I_ 375.0 

375.0 

375.0 
375.0 
1500.0 

CT - 3 7 5 . 0  - 
c_ - 

375.0 
375.0 
375.0 

- 3750.0 
- 375.0 - 3000.0 - 3750.0 

375.0 
- 3750.0 

375.0 
375.0 - 3750.0 

- 375.0 
375.0 - 375.0 

- 375.0 
- 3000.0 - 3 7 5 . 0  

- - 
-I- 

- 
- - 
- 3750.0 
c  ̂

-375.0 

Found 
I 

3653.62 - - 372.47 

- 366.35 
377.28 - 385.40 - 1477.60 - 382.80 - 380.47 - 370.88 

- 385.34 
- 2933.48 
- 3864.66 - 301.77' 
- 3727 96 
- 386.28 - 372.38 
- 3664.13 
- 385.60 
3807 .00 - - 376.99 - 387.69 
- 370.34 
- 384.15  - 3000.18 - 3 6 9 . 3 3  

- 3 7 5 . 3 0  

- 

- 3a22.ai 

_I_ - 97 .4  - 99.3 
$00.1 
- 97.7 
100.6 
102.8 
- 98.5 
102.1 
101.5 

101.9 
102.8 
- 97.8 
103.1 
101.8 
- 99.4  
103.0 
99.3 

-97 .7  
f02.8 

- 9a .9 

101.5 
100 I 5 
103.4 

102.4 
100,o 
- 98.5 

- 98 .a 

Continuing Calibration 
%R(1) Found Found 

- 4962.06 - 503.44 
- 515.87 
481.58 

- 5 2 4 . 7 6  - 2014.81 
514 - 52 
512.83 - 487.83. - 5226.54 

- 521.47 
4019.15 

-5176 18 
522.16 
5089.56 - 5 2 5 . 9 5  

4993.08 
521.78 

5088.10 - - 508.28 
516.58 

I 522.44 
4110.67 

4 8 7 . 2 8  

- 
508.26 
I 

- - 

- - 
u 

- 4 9 4 . 1 7  
I 

I 

I 

488.74  - 
- 
1 

FORM I1 (PART 1) - IN 

-1 

%R(I)  

- 99.9 
- 
- 99.6 
102.1 - 96.9 
101.2 
104.2 
200.3 
102.4 
102.3 
- 98.0 
102.3 
103.3 
100.5 
103.1 
102.4 
103.5 
104.7 

3.01.. 0 
103.9 
101.6 
101.5 
103.0 

103.9 
103.1 

I 98.9 

I 9 7 . 9  

- 99.4 
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Analyte 

~. 

I 
I 

I 
I 

I 
! 
I 

I 

I 

I 

j 
I 

@ 
I 
I 

i 

.e 

concentration 

1 EPA SAMPLE NO. 
INORGANYE ANALYGES DATA SHEET 

003001. 
Lab Name: RECRA WLBNEZ contract: 11830-1- 
Lab Code8 RECRAI Case No.: 00A08 SAS No. : 
Matrix ( G o U / w a t e r )  : WATER Lab Salnple ID: 9912L922-003 

0 . 0  

SDC No.: 001001 
I 

Date Received: 12/04/99 Level (low/med) : Ix>w_ 
% S o l i d s :  c 

concentration 

CAS NO. 

7429 - -  90 5- 
74 4 0-3 6-0 

7 44 0-3 9-3 
7440-41-7 
7440-43-9 
7440-7 0-2 
7440-47-3 
7440-48-4 
7 4 4  0-50-8 
7439-89-6 
7 4 39-92-1 
7439-95-4 
7438-96-5 
7440-02-0 
7.44 0-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7 4 40-2 8-0 
7440-62-2 
7440-66-6 
7439-98-7 
7440-24-6 
7440-31-5- 
7 4  3 9-9 3-2- 
11-0 9 - 6- 

7440-38-2 

Color Before : 
Color After: 

Comments: 

Units (ug/L or mg/kg dry weight): UG/L- 

Alumlinua- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
cadmium- 
Calcium- 
Chromium- 
Cobalt- 
copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium_ 
Silver- 
Sodim- 
Thall ium- 
Va nad i urn- 
zinc 
Moly= 
Strontium 
Tin 
Lithium- 
Uranium- 

4070 
26.0 

6 .4  
394 
5. I 

74.6 
56000  

2 07 
15.7 
1420 
13800 

493 
8460 
281 
2 2 5  

202000  
4.8  

48.7 
270000 

10.8 
22.3 
8370 
36.6 

254 
40.4 
6340 
.16 - 9 

- 

clarity Before: 
C l a r i t y  After: 

Texture: 
Artifacts: 

00AO884-003.001. 

FORM I; - IN 
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I_ 

M 
I 

P 
I?- 
P- 
P- 
P- 
P- 
pz 

P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 

P 

p:: 
- 
L 

- 
- 
- 
- 

- 5049.76 
517.62 - 539.70 
485.70 

553.26 

531.48 - 532.18 
- 490.70 
5235.57 

I 

- 
528.00 

- 
- 

546.29  - 
5341.88  
543.75 

- 5191.72'1O3.8 
545.90 - 498.26 
I 527.99 
5193.34 - 528.02 
- 493.35  

4 2 9 3 . 4 4  - 476.94  

- 
- 
- 5 0 9 7 . 4 4  

I 

533.82 - 
u 541.76 
- 

101.0 
103.5 
107.9 
97-1, 

110.7 

106.3 
106.4 
-98.3. 
104.7 

iu5.6 

109.3 

108.8 

109.2 
-99.7 

105.6 
103.9 
105.6 

98.7 

107.3 
-95.4 

101.9 

206.8 

i o a . 4  

-- 
copper- 
Iron 
b a d  
Magnesium 
Manganese 
Niakel- 
Potassium 
Selenium- 
silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Moly- 
Strontium 
Tin 
L i t I i I E i T  
uranium= 

-. 

- 
I 

Lab Name: kECRA-LhBNET* Contract: 11830-1- 

Lab Code: RECRA- Case No.: 00A08 SAS No.: SDG NO-: 001001 

I n i t i a l  Calibration Source: IV- 

Continuing Calibration Source: IV - 
Concentration Units :  ug/L 

~~~ ~ 

I Initial Calibration Contihuina Calibration 
[Analyte I True Found True Found 
I-, I I .o 

.o  

.o 

.o 

.o 

.o 

.o 
,o 
.o 
.o 
.o 
.u 
.o 
.o 
.o 
.o 
, o  
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 

- 
5059.70 - 512.82 
- 523.84 

487.89 
522.01 
- 542.88 - 2048 - 9 3  

528.13 - 5 2 9 . 0 5  

- 5248-95 
537-16 - 4128.37 

- 5299.93 
- 530.99 
- 5176.22 
- 541.66 

501.53 - 5123.55 - 539.22 
- 5206.32  - 521.19 
- 530.42 

4 9 3 . 6 6  - 5 3 8 . 5 6  
4239.65 - 490.36 

- 

- - 

- 
- 495.18 

- 

- 

- 
- 

101.2 
102.6 
104 - 8 
97.6 

1 0 8 . 6  
102.4 
105.6 
105.8 
99.0 

205.0 
107.4 
103.2 
106.0 
106.2 
103.5 
108.3 
100.3 
102.5 
107.8 
104. I. 
104.2 
106.1 
- 9 0 . 7  
107.7 
106.0 

- 
104 4 

T 

- 9 8 . 1  

5000 
- 500 

500 
500 
500  
500 

2000 
500 
500 
500 

5000 
500 

- 5000 
500 - 5006 
500 
500 

5000 
500 

- 5000  
500 
500 
500 
500 

4000 
500 

- - - 
L_ - - 
_u 

I_ - - 
3 0 0 0  

- 
- 
- - 
_I 

- - - - - - 

I A r s e n i c L l -  I-- 
Barium 

I- 

FORM II (PART 1) - IN 
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- 

M 

P 
P- 
P- 
P- 
P- 
PT: 

P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P-- 
P- 
P- 
P- 
P-- 
P- 
P- 
P- 

2- 

p z  
c - 
- - 
- 
u 

U.S. EPA 
2A 

INITIAL AND CONTIMJING CALIBRATSON VERIFICATION 

Lab Name:  RECRA-LABWT Contract : 1183 0- 1- 

Lab Code: RE-- Case No.: 00A08 SAS No.: SDG No.: oolooi 

I n i t i a l  Calibration Source: IV 

* Continuing Calibration Source: IV 

Concentration Units : ug/L . 

Continuing Calibration 
Found BR(1) 

Xhftial Calibration 
True Found %R(1)  %R(11 

102.8 
107.0 
I 95.2  
105.3 
111.0 
I 94.7 
106-0 
106.2 
- 95-9 
103.9 
109.1 

97.4 
r 0 6 . 2  
108.6 
102 * 0 
108.7 
- 98.5 
I 99.6 
104 9 
103.2 
105.0 

_99.6 

106 2 
- 97.3. 

- 99.7 
108.9 
106.6 

Found Analyte True 

5000 0 
500.0 
5 0 0 . 0  

- 500.0 
500.0 
500.0 
2000.0 

500.0 
- 500.0 

5000.0 
500.0 - 4000.0 

5000.0 
500.0 

u 5000.0 
500.0 

- 5OOO.O 
- 500.0 

5000 0 
500.0 
500.0 
500.0 

-500.0 
I 4000.0 

500  0 

- 
_I - 
- 
- 
- 
-500.0 
- 
- 
- 
- 
- 

_u 

-500.0 

I - - - 
- 

m 
102. a 
106.9 
- 95.6 
105.2 
110.9 
c 9 7 . 8  
105.7 
106.2 
- 96.6 
104.3 
109.6 

106.3 
108.4 
102 .) 4 
109.6 

100.6 
105 5 
103.2 
105.1 
105.9 
- 97.4  

- 97.8 

- 98.7 

108.2 
107.4 
L 98.1 

4981.56 L 

A1 urninurn- 
Antimony- 
A r s e n i c -  
Barium 
B e r y l l E  
Cadmium- 
Calcium- 
Chromium- 
CabaLt- 
COFPer- 
Iron 
Lead . 
Magneslun 

h 4998.18 - 514.24 
I 534.66 

- 525.75 - 554.40 - 1955.92 
- 528.29 
- 531.20 
- 482.93 
5213.94 

- 3912.15 - 5313.88 
541.84 

u 5118.34 

- 477.79 

- 548.08 

- 

- 5 4 7 . 9 4  
- 493 .43  
- 5032.35  
- 527.54 - 5159.77 

525.60 
529.50 
486.78 

- 540.80 - 4294.99 
490.27 

- 
1 - 
- 

- - 513.75 
- 535.00 
- 475.82 
- 526.39 

555.22 
- 1894.21 
- 529.90 

530.94 
- 479.62 
5193. BG - 545.52 
3 8 9 6 . 3 7  

-5311.98 - 543.20 

- 
- 

I - 
- 9 4 . 5  

1 9 4 . 2  
Manuanese 
Niccel- 
Potassium 

- 
5101.27 

- 492.65 
I 4981.43 
I 524.62 
5157.82 
524.92 

485.41 
544.61 
4264.33 

- 543.45  - 

- - 530 92 
- 
- 
- 498.52 - 

Selenium- 
Silver- 
Sodim- 
Thallium- 
Vanadium- 

c 

2 i n c  
MoLybdenu 
Strontium 
Tin 
Lit- 
Uranium- 

FORM rr (PART I) - IN 
? 
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Aluminum- 

Arsenia- 
Barium- 
Beryllium 
cadmium- 
Calcium- 
Chromium- 
Cobalt- 
copper- 
Iron 
Lead . 
Magnesium, 
Manaanesa 

Antimony- 

P. 20 

- 375.0 

Nic);el- 
P o t a s t y m  
Selenium-- 
silver- 
Sodium 
Thall ium- 
Vanadium- 
Z ina  

-3750.0 
3 7 5 . 0  

- 3750.0 

Moly= 
Strontium 

Uranium- 

Tin 
Lithim- 

- 
- 375.0 

. .. 

U . U .  

2 
INITIAL AND CONTINUINGYALTBRATSON VERXFICATION 

Lab Name: RECRA-LABNF,T Contract: 13.830-1- 

Lab Code: RECRA- Case No. : 00A08 SAS No. : SDG No.: 001001 

Initial Calibration Source: IV 

continuing Calibration Source: IV 

Concentration U n i t s :  ug/L 

1 X n i t i a l  Calibration Continuing Calibration 
Found % R ( 1 )  Found ' % R ( 1 )  Analyte I True Found True 

- 4 8 8 . 1 7 1 7  - 367.03 - 9 7 . 9  500.0  - 

I- - 
1939.98 I - 2000.0 - 

I- 
- 3935.27 _98.4 - 4000.0 

- 4983.11 7 
503.04 100.6 
c 

3612.14 - - 372.66  
96.3 - -99 .4  

- 5000.0 
500.0  

_1 

4 8 5 8 . 5 3  97.2 - - so0.70 ioo.1 
c 4895.94 5036.51 100.7 

c l- - 3661.86 - 97.6 5000.0 - 
, 

w l- - I- - 
100.4 - 516.36 103.3 I I 

503.22 100.6 I I 

-- 
500 . 0  - - 376.37 

I- -- I- - 
. . .- 

I 

FORM I1 (PART 1) - IN 



JAN-12-2000 WED 01:38 PH SOURCE ONE ASD FAX NO, 303 968 4555 

'lilumirlum- 
Antimony- 
Arsenium 
Barium 
Beryl1.ium 
Cadmium- 
Calcium- 
Chramium- 
Coba 1 t,, 
copper- 
Iron 
Lead . 
Magnes u r n  
Manganese 
N i c k e l  
P o t a s s E  
Selenium- 
Silver  
Sodium= 
Thallium- 
Vanadium- 
Zinc 
Mol ybaenu 
S t r o n t  iurn 
Tin 
Lithium- 
Uranium- 

Pa 21 

. 

I 

. .. . .. _ .  
, .. , I  

. I .  

, ... 
.e . . .  
!-,; , ,>... 

, 

INITIAL A?TD CONTINUING CALIBRATION VERIFICATION 

Lab Name: RECRA-UBNET Contract: 11830-1- 

Lab Code: RECRA- Case No. : 00A08 SAS No. : SDG No.: 001001 

I n i t i a l  calibration Source: IV 

Continuing Calibration Source: IV 

Concentration Units :  ug/L 

Continuins Calibration 
Found % R ( l )  True Found %R(Z) 

- 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
M 
NR 
P 
??- 
Nfi 
p- 
NR 
NR 
NR 
NR 
NR 
p- 
NR 
NR 
I - 
- - - 
- 

----I= 500.0 -484 .40  I - - 
I 9 6 . 9  

I 
I- 

I 
I- -~ 

I- 
I -  - 

I 

5000.0 -4861.12 
500.0 -499.61 I - - 97.2  - - 9 9 . 9  

5000.0 -4945.10 1 - 9 8 - 9  - 
I- 

l o o  a 

l- 

FORM 3.1 (PART 1) - IN 
i 
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~ CRDL Standard for  AA 
I 

True Found 8R 

CRD& STANDARD FOR AA AND ICP 

fnb Name: RECRA-UB" Contract :  11830-1- 

Lab Code: RE-- Case No. : 00A08 SAS No. : SDG No.: O O l ( 3 0 1  

AA CRDL Standard Souraet HIGH PURITY- 

ICP CRDL Standard Source: HIGH PURITY- 

I 200-0  - 120.0 
- 20.0 
- 200.0 
- 10.0 
- 10.0 
- 20.0 - 100.0 
- 50.0 - 200.0 

6.0 

Concentration Units: ug/L 

- 198-54 99.3 - 121.24 ' i T O l . 0  
9 . 8 3  -49.2 

- 195.72 97.9 

10.50 105.0 
10.14 ioi.4 

22.02 110.1 
__ 1 0 2 . 4 4  102.4 

50.42 100.8 - 206.18 103.1 
8.76 146 .0  

Analyte 

- 30.0 
- 80.0 
- 10.0 - 20.0 

calciumZ 
chromium- 
robalt- 
-0PPer- 
rron 
Lead 
qagn- 
qanganese 
Vickal- 
'otassiurr 
selenium 

1 

31.49 105.0 
82 .40  103.0 

13.26 
2 0 . 8 9  104.4 

7anadiumz 
Zinc 
'lolybdenu 
; troht ium 
'in 
i i  t h ium- 
rranium- 

CRDL Standard for ICP 
Final Initial 

True Found %R 

20. 

- 40 .  

- - 100. 
- 200. 
- 2 0 0 .  - 200. 
- 200. 
I 3-00. 

-- 
10 115.5 
60 101.6 
23 100.6 
4 9  103.7 
04 9 8 . 5  
4 6  r02 .7 ]  
20 98.6' 
3 8  1 ~ 1 . 4 ~  

Found 

203.11 - 324.90  
11-80 
190 r) 48 
10.62 
11.15 

- 
- 
_1 

- 22.52 - 108.49 
I- 210.63 

9 .03  

4 8 . 9 1  

32.61 
88.34  

12.27. 
19.74 

23.30 
II 104.32 

42.15 
- 213.73 

193.08 
- 216.86 
- 209.90 
- 

88-83 - 

- 101.6 

59.0 
c 104.1. 

- 9 5 , ;  

- 111. E 
I 112 .f 

- 97.E 

- 
- 106. 

- 108.5 
- 105.3 
c 150.5 

c 108.7 
- 110.4 
- 122.1 - 9 8 . 7  

- 116.5 
104.3 

- -205.4 
- 106.9 

96.5 

- 105.0 
I - loa. 4 

- 8 8 . 8  

FORM XI (PART 2) - IN 



JAN-12-;1000 WED 01:40 PII SOURCE ONE ASD FAX NO, 303 966 4555 P. 23 

Lab Name:  RECRA-LABNET cantractr 11830-1- 

Lab Code: RE- C a m  No. : OOAOS SAS No. : SDG No.: 001001 

AA CRDL standard Source: HIGR PURITY- 

ICP CRDL Standard Source: HIGH PURITY- 

- 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard far ICP 
Final  

Found %R 
I n i t i a l  

True  Found 

120.0 - 116.79 

True %R AnalyCe 

ALumlnum- 
Antimony- 
Arsenic- 
Barium 
B a r y l l m  
cadmium_ 
Calcium- 
Chromium- 
Cobalt 

Found %R 

- 9 7 . 3  - 

I 
Mahganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thal 1 ium- 
Vanadium 

- l O . O l i  10.68 10.16 ,-101.6 I 106.8 

200 0 1 199 - 14 - - Tin 
Lithium- 
Uranium- - 

FORM I1 (PART 2) - IN 

. , .  ,. ... 
I 

. .. 



JAN-12-2000 WED 01 :40 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 24 

Analyte 

Contract:  11830-1- ,? Lab Name: RECRA-LABNET 

Lab Code: REm- Case No. : 00A08 SAS NO. z SDG No.: 001001 

Preparat5on Blank Matrix (soil/water) : WATER 

Preparation BLank Concentration U n i t s  (ug/L or mg/kg) : UG/L- 

Calib. continuing Calibration 

( U g m  c 1 C 2 c 3 C 
Blank Blank (ug/L) 

1 1 -.-- 

I 1:nttial I 
Prepa- 
ration 
Blank c M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
I?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
I?- 
I?- 
P- 
P- 
P- 
e- 

- 

- 



! 
I 

' .  ,I 

e 
1 

I 

I 

I 

! 

- 14.3- 

- -10.9- 

0.4- - -55.01 - 1.2- 
0.5- 

L__ 1 3 - 6 1  
2.1 - -55.11 
0.3 
1.0- 
17.81 
4.1 
0.8- 
4.82 
4 . 3  

2.1- 

- 0.2 - 0.1- 

0 . 7  

- 

JAN-12-2000 WED 01 : 41 PH SOURCE ONE ASD FAX NO, 303 966 4555 P, 25 

B 
u 
B 
u 
u 
U 
B 
B 

U 
U 
u 
B 
B 
u 
U 
u 
B 
U 
u 

u 

Lab Name: RECRA-LABNET Contract: 11836-1.- 

Lab Code: RECRA- Case N0.r 00A08 SAS No. : SbG No.: 001001 
Preparation Blank Matrix (soll/water) : 

Preparation Blank Concentration Units (ug/L or mg/kg): 

10.1- 
2.1- 

- -10.9- 
0.2- 
0.1- 
0.4- - -61.0- 
1.5 
1.51 
0.5 

_.__ 13.62 
2.1 

- -62.1- 
0 . 3 -  
1.4- 

17.81 

- 

Analyta 

Aluminum- 

Arsenic- 

' Cadmium- 
Calcium- 
Chromium- 
Cobalt 

u 
D 
E 
E 
u 
0 
E 
E 
B 
B 
U 
u 
E 
13 
B 
U 

pllaiiganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Moly- 

- 10.1- 
2.1- - -13-8- 
0.1- 
0.2 

c__ 

u 
u 
u 
u 
13 

I n i t i a l  
C a l f b .  
Blank 

0.4: 
7 -58.7- 
- 

1.5- 
0.8 
0.5- 

II_ 13.6- 

- -56.7- - 0.42 

- 

2.1 - 
1.0 
17.81 
4.1- 
1-2- 
4 - 8 -  
4 . 3  
0.6- 
0.5: 
1.1 

__*_ 

1- 
u 
B 
B 
E 
U 
U 
u 
B 
B 
u u 
U 
- 
U 
u 
U 
U 
u 

I- 

0.8- 
4.8-  
4.3 
1.2- 
0.6- 

_31 

1.1: 
0.1- 
2.6- 

I_ -0.1- 
13.7- 

1- 

U 
If 
u 
B 
B 
u 
u 
U 
B 
U 

I -  

strontium 
Tin 
LitKiiiii- 1 

U r a n i u m 1 1  

. .>I: 

0.1: 
2.6- - -0.1 

L_ 13.7: 

u 
U 
B 
U 
c - - - 

continuing Calibration 
Blank (ug/L) 

2 C 3 C 1 C 

Prepa- 
ration 

1-1 

1-1 

- 

M 
- 
P 
P- 
P- 
P- 
P- 
P-- 
P- 
P- 
P I  

;- 
P- 
P- 
P- 
P- 
P- 
P-- 
P- 
P- 
P- 
P- 
P- 
??- 
P- 
P- 
P- 
p= 

FORM IIX - IN 



JAN-12-2000 WED 01 41 PM SOURCE ONE ASD FAX NO. 303 966 4555 

Ahalyte 

P, 26 

I n i t i a l  
Cal i b  . 
Blank 
(W/W 

! 

Aluminum- 

Amen i c, 
Barium- 
Beryl1 ium 
Cadmium-, 
calciy- 
Chromium- 
Cobalt--  
capper- 
Iron 
Lead 
MagneS ~ u m  
Manganese 
Nickel 

Selenium- 
Silver- 
Sodium 
Thallium- 
Vanadium- 
Zinc 
MalyEZiiii 
S t  rant ium 

Uranium- 

Antimony- 

Potassiuan 

T i n  
tit= 

Lab Code: RECRA- Case No. : 00A08 SA$ NO. : 
Preparation Blank Matrix (soil/water) : 
Preparation Blank Concentration Units (ug/L or mglkg): 

2.1- 

. 

. 

I . 4.1- 

4.8- 

- -23.0, 

2.6- - 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

I I  

I -I 

. I - I  

1-1 

i-1 

1-1 

""/" 

SDG No.: DOloOl 

Prepa- 
ration 
Blank C 

. - -I_/ 

FORM XI1 - IN 



JAN-12-2000 WED 01 : 42 PM SOURCE ONE ASD FAX NO. 303 966 4555 P, 27 

:. 
- ,. 

, 

: 

1 

I 

a 

ICP INTERFERENCE CHECK SAMPLE 

* . I  . .; 
Lab Name: REcRA-UBNET Contract: 11830-1- 

L a b c d e ?  RECRA- Case No.: OOA08 BAS No: 6% No.: 001001 

I C P  ID Number: TR ICs Source: IV 

Concentration Units: ug/t 
1 

True Initial Found 
Sol. Sal. I Sol. Sol. 

AB %R 

- 516887 
62 6 

96 
513 
528 
992 

- 494281. 
509 
487 
522 

51 
546673 

- 
T 

- - 
- 200478 
-- 

5 2 4 . 7  104.9 
954.8 -95.5 I 

- 

- 
57.. 4 114.8 

7 1 7 . 1  108.6 
-148.0 - 107,4 

102.7 102.7 
515.9 103.2 

__. -028.7 102.9 
-.. 1035.9 103.6 

992.6 99.3 - 1006.9 T00.7 - 1185.5 118.6 - 3 4 7 . 3  -86.8 

I- 

Final Found 
S o l .  Sol .  ‘ 

A 

- 507900 
-1 
-1. 
0 
0 

-1 
- 4 9 2 4 4 0  

0 
-2 
-2 

- 203682 
-2 

- 543527 
4 
1 

35 
-1 
1 

21 

- 

- 
1 
.L 

-3 
4 
0 

-2 
-4 
2 

3 3  

- 
- 

AB 

- 507759.9 
629.6 
310.9 
499.2 
536.6  - 1026.7 - 503512.9 
512,6 
493.0 
502.3 

- 203582 ,O 
51.3 

- 556072.1 
5 2 7 . 4  
995-3  

- 

- 

- 
,55.7 
211.8 

- 20BI.4 
100.0 
511 0 

I_ 1038.8 
1045.0 

9 7 2 . 3  - 1027.8 
- 1187.6 

- 

- 

- 1011.1 

7 

&R 

101.6 
PO4 - 9 
110.9 
- 9 9 . 8  
107.3 
102.7 
100.7 
102.5 
- 9 8 . 6  
100.5 
101.8 
102.6 
111.2 
l05,5 

99 .5  

111.4 
- 

105.9 

100,o 
102.2 
103 19 
3.04.5 
- 97.2 
102.8 
118.8 
101.1 

rn 

i 



JAN-12-2000 WED 01 : 42 PH SOURCE ONE PSD FAX NO. 303 966 4555 P. 28 

- 466059 -471390.4 

-6 - 962 -9  

% .  

. .  

Lab Name: REcRA-UBNET Contract: 11830-1- 

Lab Code: RECFtA- Case No.: 00AOB SA6 No: SDG 3l.lo.r 001001 

ICP ID Number: TI2 ICs Source: IV. 

Concentration U n i t s :  ug/L 

True 
s o l .  Sol. 
A AB 

I n i t i a l  Found Final Found 
S o l .  
A 

Sol. 
AB %R Analyte %R 

I 

-11 5 9 3 . 4  0 599.1 - 9 8 . 9  - 

- 9 4 . 8  - 466041 - 474052.6 - 94.3 

a L. I 

500000 I - 500000 I 5 l O l V  
4 

9 
a 

- 
103.7 I 518947.6 103.8 

- 
135.4 6 4 . 2  - 128.4 - -- 

14 1945.9 - 

rin 
Lithium- 
3 ran ium- 

-5 964.7 - 96.5 - 96.3 

I 

FORM IV * IN 

, 0 4 4  

... . 



JAN-12-2000 WED 01 :43 PH SOURCE ONE ASD FAX NO, 303 966 4555 P. 29 
.. 

s 
r c  

75-125- 
75-125- 
75-125- 
75-125- 

75-125- 
. <  

SPIKE S m L E  RECOVERY 
EPA SAMPLE NO. 

- 5634t.6775- 
147.3025 
564.3525- 

-. 1125.2502~ 
33.0240- - ~. . . __- 90.4638-  

141.0948 
3404 3.290- 

- 1229.1192- - 27409.2150- 
. 747. .86501 

I I 

75-125- 

75-125- 

I Lab Name: RECRA-UBNET Contraat:ll830-1- I 002001s 

- 2594.9475- 
3 60.4 980- 

543.6675- 
203.a898- 

, 

a 
75-125- 
75-125- 

75-125- 
75-1251 

75-125 

75-125 

six I No,: O O l O O l  I 
: Lab Coder RECRA Case No. : 00A08 SAS No. : 
: Matrix: WATER- Level (low/med) : ,LOW_ .. 

- % S o l i d s T o r  Sample: -0.0 

404.0300 
142.5450- - 12237.4375- 
594.7110- 
,292.4625: - 5505.3100- 
1200.8025- 

4283. 0568- 

Concentration U n i t s  (ug/L or mg/kg dry weight) : UG/L- 

Analyte 

kluminrlm- 
Antimony- 
Arsenic- 
Barium 
Beryllium 
Cadmium- 
Calcium- 
chromium- 
Cobalt- 
copper- 
Iron 
Lead- 
M a g n m  
Manganese 
Nickel- 
Potasslum 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Moly- 
S t r o n t i u m  
T i n  

Uranium- 
Lit- 

'control i 
Spiked Sample ';Eit 1 Result (SSR) 

Gample 
Result  (SR) 

- 
4885.5100 

19 e 0575 
2 7 . 2 9 8 8  

633.06aa 
*_ 20.0718 

77 2280 

282 0942 

1158.2315 - 26190.7500 - 634.6925 
2452.8000 

237 I 8552 

5.4145 
171.9525 

19.7928 

- 12401 
3 8  

362 
38 

53 60 
3 6  

.0750 

.4900 

.3625 
5585 

, 3 2 2 5  
. 9 4 6 8  
,2175 .. 3518 

I t I . I  
spike 

Added (SA) 1 %R I Q I  I41 
500.00 
125.00 
500.00 
500.00 
12.50 
12.50 

- - 

50.00 
125.00 

62.50 
250.00 
125.00 

..- I 

116.1 - 
97.0 - 

113.4 - 
487.4  - 

90.5 - 

c - 
c 

I - 

500.00 
12.50 

__. 

500.00  
125 - 00 
125.00 
-250.00 
250.00 
250.00 
250.00 
1250.00 

- 
- 

I P 
P- 
PI 
P- 
P- 
NE 

P- 
P- 
P- 
P- 
NE 
P 
P- 
NE 
P 
P- 
N E  
P 
P- 
P- 
P- 
P- 
P- 
P- 
PI 

P 

P 

Comments : 
002~0884-002.001 

FORM V (Part  1) - IN 



JAN-12-2000 WED 01:43 PM SOURCE ONE ASD FM NO, 303 966 4555 P, 30 

- 
- - - - - 
- 
- - - - - 
- - - 
- 
- 
- 
- 
- - - - - - - - 
- 

' Lab Namez RECRA-LABNET Contract: 11830-1- 

S Z M  

P 
I?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 

- -  

PI 
- -  

-- 
A -  _ -  
A -  - -  

Lab Code: RECRA- Case No.: 00A08 SAS No.: 

j Matrix (soil/water) : WATER 

- 0.0 % solids for sample: 

Analyte 

002001D 

SDG No.: 00100~. 

Level (low/med) : -LOW- 

% s o l i d s  for Dupliaatet - 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Manganese 
Nickel 
Potassium 
Selenium 

L silver- 
Sodium- 
Thall ium- 
Vanadium- 
Zinc 
Molvbdenu 
Strbnt ium 

~ . __ 
Tin 
Lit- 
Uranium- 

L 

I Control  
Limit 

10.0-1 

- 50000.0_( 

I - 50000.0- 
5 . 0 -  

I 

30.0- - - I  200.0- 

Sample ( S )  

- 4885.5100 
19.0575 

- - 
77.2280 

p106816.2500 

5.4145 
' 171.9525 - 183913.9750 

1.0750 
17.4900 - 12401.3625 
38.55a5 

5360.2175 
36.3518 

Duplicate (D) 

- 4826.8475 
20.0625 

. . -627.9212 
19.8740 
76.4612 

98841.8250 
280.4970 
19.6952 

1139.7398 - 25970.0450 
613.1850 

- 2422.3375 
236.8130 - 125235.4750 

5.4240 
164.7068 

L_ 178670.7750 
1.0750 

17.3625 - 11988.9775 
356.9405 

5172.3775 
37.4362 

264 5398 

IO83 6 7500 

38.4695 

3s. 0888 

FORM VI - m 

0 _I 



JAN-12-2000 WED 01 ; 44 PI SOURCE ONE ASD FAX ff0, 303 966 4555 P. 31 

104.3  
101.4- 
106.7: 

104.8- 
105.4- 
106.8- 
103.6, 
103.3- 

- 98 7- 

- 98.7- 
104.2- 
103.4- 
105.8- 
105.8- 

104.4- 
105.9- 

102.1- 

100.4- 
102.4- 
106.4- 
103.9, 

104.3- 

103.5- 
108.9- - 96.9- 

IO3 1 

- 99.7: 

' 

I LABORATORY CONTROI, SAMPJLE 

! Lab Name: RECRA-LABNET - 
Lab Code: R.ECRA_ Case No.: 00A08 

Solid M2S Source: 

Aqueous LCS Source; TV _ _  

Contract: 11630-1- 

SAS No. : SDG No.: 001001 

Aqueous (ug/L) 
Found %R I True 

S o l i d  (mg/kg) 
F(Xlnd C Limits  True - Analyte 

Aluminum- 
Antimony- 
Arsenic - 
Barium- 
Beryllium 
cadmium- 
Calcium- 
Chromium- 
Cobalt- 

Iron 
Lead . 
Magnesium 
Manganese 
Nickel 
Pota~s~um 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Molybdenu' 
Strontium 

Copper- 

T-- 

%R 

... 1303.7€ 
- 7 6 0 . 2 [  - 2666.93 
- 1234 9 li 

65.52 - 65 -85 
6672.32 - - 129.46 - 645.74 - 308.53 

- 646.5E 
- 6609.65 - 198.43 

- -2648.61 
- 64 01.96 
- 2661.23 
c 649.50 

- 1304.03 
I 1246.24 
- 1293.97 

1361.34 - -1210.69 

- 

I 1302 1E 

L 510 a 74 
6528.02 

- 125 51 

- 257 . 6a 

l- 

. . .. 
Tin 
Lit- 
Uranium- 

I- 

1 

,._. . .  . 

. _ . _  , 

.*y . .:> 
. .. . 

_ . .  



JAN-12-2000 WED 01 :45 PM SOURCE ONE ASD FAX NO. 303 966 4555 P, 32 

Serial 
~ Dilution 
, Result (S) C 

9 
ICP SERIAL DIUITION 

- 19582 .30- 
- 10.50- I 

50.80- E 
2589.00- - 

82.23- - 
- 49451.90- E - 1166.64- - 

-88.54- E 
4646.16- - 

2 7 8 . 0 4 1  I 
- l.0237.35 - 1 0 1 7 . 9 6 1  - - 51638.68- E 

22.16- E 

- 80688.56- 
21.50- U 
7 4 . 6 0 1  B 

324.78 

10684 0 60 - 
4953.45- E 

669.98 

5395.54- 
156.30- 
1483.00- B 

2 1 9 8 . 2 2  
169.67- B 

211.731 

EPA SAMPIiE NO. 

% 
Differ- 
ence 

- 0.2- - 100.0 
u 53.51 - 2.2-  

- 15.7- - 3.4- 

- 2.0- - 9.5- - 4.9 -  
- 4-3- 
- 1.2- 

- 9.7: 

-8 8- 

-2.3- 
- 8.9- 

- 2.3- 
- 5.1- 

- 11.8- 
.__ 0.3- 

- 7.0- 
- 2 . 3 -  

2.6 - 

- 6.6- 
- 1.3- 

- 2.5- 
- 4 5 . 6 -  

I oo2001L I Lab Name: RECRA-LABmT Contract: 11830-1- 

Lab Code: REm- Case NO.: 00A08 SAS No. : SDG No.: 001001 

. 2532.28- 
80.29 

308.91- - 42726.502 - 1128.38- 

-4'763 - .OO- 
2 5 3 . 8 8 1  
4722.80- - 9 8 11 .2 0- 
-951.42- 

21.66- 
a687. 81- - 73565.59- 

4.30- 
7 9 . 9 6 -  

4960.54- 
154.23 

1449.29- 

- 2144.09- 
145.41- 

79.17- 
4632.93 

51005.78- 

- 
,155.791 

Matrix (soil/water)? WATER 

Conaentration Units: ug/L 

Level (low/med) : IXIW- 

Analyte 

Xlum rnum- 
Antimony- 
Arsenic- 
Bariu- 
B e r y l l i u r  
Cadmium_ 
calcium_ 
Chromium" 
Cobalt- 
=oPPer- 
Iron 
Lead 
Magn- 
Manganese 
Nickel 
Potassiun 
Selenium- 
Silver- 
Sodim- 
Thall ium_ 
Vanadium- 
Zinc 

Strontium 
Molyl5zEKl 

Tin 
Lithium- 
Uranium- 

- 

I n i t i a l  Sample 
Result (I) ( 

'2 . 

- 
E 
- 
9 
P 
P- 
P- 
P- 
P' 
P- 
P- 
PI 
P- 
P- 
PI 
P 
P- 
P- 
P' 
P' 

P- 
P- 
P- 
P- 
I?- 
P- 

P 

PI 
P 

p:: - 
- 
I 

I - 
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303277951 2; Dee-9-99 1O:OSAM; Page 411 I 

Date: 12/09/99 
Page 1 - B 

PRBLIHIXARP REPORT OF ANALYSIS 

Analytical Services Lab Job Number: 035197 RFP002 
Rocky Plats Env Technology S i t e  Date Samples Received: 12/03/99 
10808 Highway 93  Unit B Report ID Number: OOA0884 
Building 881 Room 214 Customer PO Number: KH700326EP6 
Golden, CO 80403-8200 

GmnrraI chemistry (resulto in w / L  noted): 
Nitrate plus Nitrite  (a8 N) 0.44 

-era1 manistry (rrsults ia mg/L un1e.r noted)r 
Nitrate plue Nitrite (a6 N) 0.05  

Qaneral C h d s t r y  ( reoultr  in mg/L unlemr notrQ)r 
Nitrate p l u e  Nitrite (as ?l) < 0.05 

Scheduled sample disposal/return date: , . 

Trudy L. Scott 

"PRELIMINARY 
I N FORM AT10 N 

Leboratory 





I 

I 

! 

DEC-30-1999 THU 11 : 04 AM SOURCE ONE ASD FAX NO, 303 966 4555 

991213142 
991213403 
Qc6nJ86 
QC673587 
QC674311 
QC674912 

GClMS totcrfacc 

5890 Series IIf 5970 
sago S ~ I C S  5972 D b t  
6890 Serica 15973 Direct 
6890Scrits 15973 Direct 
G890 Series f 5973 Direct 

Jct & p r d o ~  

Puqe nud TmpConccntratotf 
nLIt0saInpLer 
l'ekr1lar 2000 / Archon 
OX 4560 I Archon 
Tckmar 3000 1 pI.cccpr 

Tckmnr ZOO0 /Archon 
01 1.560 / DPM-16 

Cbronrmtograpldc Column: 

c k m r u t t l u p p h i ~  Sepnrarionofvolatilc components is accomplished lhrough analysis on oae os more of the 
rouowing whm;  

J&W1 
i s t W 2  
x a l  
J%W3 

Sampla an p ~ p ~ c d  using hage and 'mp synplcrs containing Iht; b l l u  wiug P & T b ap: 

VOCARB 3000: 

Df3 - 624,150 mx 032 nrm, Mum (ideciNKd by the J&WI dcs igdm) 
UB - 624.75 m x  0.53 m n k  3 um (idcatihd by Iho J&W2 designation) 
ntX Vdntilcs, 60 m x 0.53 nun, 1.5 uni {iJentXed by thc Rtx VOA dcsiption) 
nn-6%4,60 nr x 0-25 mnk 1.4 urn (idcirtiiicd by fhe f&W3 designation) 

C S W k  N Cprbomm 1000 &loo1 

P. 03 

RINAOOA0827 



VOAl 
VOnZ 
VOAJ 
VOAS 
VOA7 
YOA8 
voA9 

FAX NO, 303 966 4555 

Clirornatogrnphic 
Column 
3&w2 
J&W3 

Rlx VOA 
J&W3 
R& VOA 

J&W3 
J & W  

P B T  
Trap 

VOCARa 3000 
V0C.W 3000 
VOCARB 3000 
VOC.4RB 3000 
V0CA.W 3000 
VOC.4Rn 3000 
TendSGciIgeV 

Charcoal 

Surromate Siandards 
Dibromoflunromche & Tobcncd8 

Blanks: 

P. 04 

SbW OOA0~27.002 - VOA 
Pafie 2 of 3 

12 



DEC-30-1999 THU 1 1 : 04 AM SOURCE ONE ASD 
i FAX NO. 303 966 4555 

I 

DUutioas; 

Nom of fht folbwbg samples w~(3n: diiutcd. 

P. 05 

RINk00240827 

Non Conroonnaace Reports: 

Thm wore no Noncopformancc R ~ p r t s  assock4 wid Ulis SDG 

13 



DEC-30-19(39 THU 11 : 05 Ail SOURCE ONE ASD P. 06 

RINBOOA0827 

FAX NO. 303 966 4555 

2A 
WATER VO3&l”l’IIE SYSTEM MONTTORING COMPOUND RECOVERY 

Lab M ~ I T I C ? :  QENkkUL ENGINEERING LABOR Contracr ; N/A 

Lab Code: N/A Case No.: N/A SA3 NO.: N/A SnG No,: 00A0827.002 

__I_- - 
EPA 

SAMPLE 80. (1yII.l) 4f 

VBLK03LC6 
VDLKO 1 
OOAO827-002 
OOAO827-003 
OOAO827-002W 
0 OAO 82 7 - 0 02MSD 
OOAO827-001 128* 

01 
02 
03 
04 
05 
06 
07 
08  
09 
10 
11 
12 
13 
1 4  
15 
16 
1 7 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

is 

103 
104 
105 
105 
104 . 
105 
133* 

-I-.- 

I .-- -- --- I *  I I 

I - I --. 
I -  -. I 

- - -  I 
I -.- 

I - - -  
QC LIMITS 

( -1.3 - 1 2 2 1 . .  

SMC2 (BFRj = bromofluorobenzene ( 7 3  - 12 9 )  
SMC3 = nihramof luorornethnnc (66 - 11.7 1 

# Column to bc used to f l a g  recovery values 

4 Values outside of contracc required QC limits 

page 1 OL 1 FORM I1 VOA-1 OtM03.0 

15 



DEC-30-I 999 I'HU 1 1 : 05 M SOURCE ONE ASD FAX NO. 303 966 4555 P. 07 

RINffOOA0827 

oc-;- 
LLMITE; 
mc . 
69-127 
79-121 
70-144 

74-133 

=E==== 

78-118 

I 

# C o l u m i  to be used to flag rccovery and RPD values w i t h  an asterisk 

8 * vdlUe8 oul;si.de Of QC l i m i t 6  

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 5 outi;ide limito 

OLMO3,O 

16 



DEC-30-1999 THU 1 1  : 05 AN SOURCE ONE ASD 

RPTI 
er==f=,e= 

30 
30 
30 
30 
3 0  

FAX NO, 303 966 4555 

REC. 
=zr?=L'= 

52-150 
73-117 
82-136 
70.l.35 
85-126 

Pa 08 

RINfOOA0827 

rrab Nnm; GENERAL E I ~ G ~ ~ R I N G  LABOR Contract: N/A 

Lab Codc: N/A Case Ne. : N/A SAS NO.: N/A SDG NO.: 00A0827-092 ' 

Matrix Spike - EPA Sample No.: ooA0027-002 

COMPOUND 
- n n o ~ E o ~ ~ ~ r r l P = a ~ o n ~ ~ ~ - =  

trichloroe thme 
to 1 uene 
1,l-dlchloroethcne 
chlorobenzene 
benzene 

I-  I I 

QC . 
1 8 1  M ITS 
RE;= - 
52-150 
73-lL7 
82-136 
70-115 
85-126 

-- - ... .- - ------ 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outoido of QC limits 

RPD: 0 out of 5 outside limits 
spike Recovery: 0 out of 'LO outside limits 

FORM I I1 VOA-1 OLM03 - 0 

17 



DEC-30-1999 THU 1 1 : 05 Mi SOURCE ONE ASD FAX NO, 303 966 4555 P. 09 

RIN#OOA0827 

LA W A  SAMPLE NO. 

I Ttab Name: GEXETUUI EXGTNEERINO LAROR Contract: N/A I --,- 

VOLATIT,E ORGANICS A N a Y S I S  DATA BIIEDT 

00AO827-001 

 ab coda: N/A Case No.: N/A SAS No.: N/A SDG NO. : 0GAU827 I 002  

Matrix: (ooil/water) WATER flab Sample ID: 9912134-01 

sample wt/vol: 5 .000  (g/ml) ML Lab File ID: 2M317 

Tl€?VCll. : (low/uicd) LOW D a t e  Recei.ved: 12/04 /99  

%- Moieturer not d a c .  ~ 

Date Analyzed: 12/08/99 

GCI C01Umn: bB-G24 ID: 0.25  (mm) Dilution Factor: 1.0 

S o i l  Extract: Volume: (UL) so i l  nliqyot Volurno: - ( uL 

CONCSNTKATION UNITS: 
CELS NO. COMPOUND ( u ~ / L  or u g / ~ )  ua/L Q 

, . . .- .... a_... 

PORM I VOA 

101 

3 . 4  J 
5.0 u 
9.3 
5.0 
11 .L- 

8 . 2  J 

u--- 

5.0 U' 
5 . 0  u 

- 

5 . 0 1 ~  
5.0 U 
5.0 u 
5.0 u 
5.0 II 

0.77 3l3 
66.7 in3 

5.0  11 
s.0 u 
1-2 s 
5 . 0  u 

2 0 . 2  J 
5 . 0  U 
5.0  U 
5 . Q  U 
5 , o  u 
5.0 u 
2 . 3  J 
5.0 u 
5.0 u 

0.63 J 
5.0 u 
5 .0  u 

5.0 w 

OLM03.0 

2 4  



rlab Name: GENEZU ENGINESERING LABOR Contract:, N/A 

! 

00A0827-001 

---I 

CONCENTRhTION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

87-61- G- 
76-13 -1- 
1330-20- 
156-6045 
356-59-2 

- -1,: I 3 -TriohIGE5ZEzene 
--trichlorotrifluoroethanc - - -xylenes (total 1 
--trans-1,2-dichloroethene - --cis-i,Z-Dichloroethene 

7.0  
5.0 
5.0 
5 . 0  
5 . 0  
5.0 
5 . 0  
5 . 0  
5.0 
5 . 0  
0.S2 
5.0 
5.0 
5.0 
5 . 0  
1.2 
5.0 
5.0 
1.5 
5.0 
5 . 0  
5.0 
5.0 
5 * 0  
5.0 
3 , 1  
5.0 
10.0 
6 3 . 8  

5 . 0  
1.9 
-- 

Q 

u- 
U 
U u 
u 
U 
U 
U 
U 
J 
IT 
U 
U 
U 
5 
U 
U 
J 
u 
u 
U 
u 
u 
U 
J 
U u 
u- 
J 

FORM I VOA OLM03.0 

2 5  



DEC-30-1899 THU 1l:Oci All SOURCE ONE ASD FAX NO. 303 966 4555 P, 11 

KXNtOOn0827 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DnTn SIIEET - 

0 0 A0 82'1 - 0 0 2 

Lab Nainm,: GENERAL ENGINFSRINQ U H O R  Contract: N/A I-. . ^ .̂ - 
SbG NO.: 00A0827.002 J A ? ~  code: N/A Case Nu,; N/A SAS No. : N/A 

m t t i x i  (soil/wdter) WATER X ,ab  Sample ID: 9912134-02 

Lab F i l e  ID: 2M311 sample wt/Voti 5.000 (g/ml) MlJ 

Level: ( low/medf  M W  Date Reccived: 22/04/99 

% MoisLure: not dec. D a t e  Analyzed: 12/G8/99 

Dilution Factor: 1.0 GC CO~UIWI:  DB-62d Jnt 0.25 (WI 
I UL S o i l  Extract VuLume:--. W l l  Soil A l i q u o t  VO~Ume: - 

.- . C0NCE:NTRhTION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

... . 

67-66-3-- 
3.0 7 - 0 6-2 - 
7 8 - 93 -3 - - 
71-55-6-- 
56-23-5-- 
75-27 -4-- 
'10- 0 7 - 5 - -  
10 OGX - 01- 
73-01-G-- 
114-48-1- 
79 - 0 0  - 5 - -  

- chlorof om- 
-1,2-dichloroethane 
- 2 -butanone - X , J ,  1- trichloroethm-6 
-carbon tetrachloride - bromodichlororne t h ane 
-1,2-dichloro ropaile - 
-trichloroethcnc - &bromchlororrn thane 
-I, 1,2 - trichloroethane 

- 
-cis-1,3-dich .p oropropene 

71-43-2-- - - - - - - c  benzene 
10061-02-6------ trans- 1 I 3 -dichlompropene- 
75-25-2---  ----- - bromof o m  
108-10-1--------4-methyl-2-per.itanon~ 

5 . O  
5.0  
5.0 
5.0 
5 . 0  
G . 6  
100 
5 . 0  
5 . 0  
5.0 
5.0 
5 . 0  
IC0 
5.0 
5.0 
5.0 
5 . 0  
5.0 
5 .O 
5.0 
5.0 
5 . 0  
5.0 
5.0  

50.0 
5o . c  

5 . c  
5 . 0  
5.c  
5 - c  
5 .c 
5 . c  

5 .0  

(1 

J 
J 
I 
J 
J 
3 
J 
J 
J 
3 
3 
U 
LT 
U 
L' 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
IJ 
U 
U 
17 
W 

OLM03 0 

4 9  



DEC-30-iY59 1'HU 11 :0'1 Al.1 SOURCE ONE ASD FAX NO. 303 966 4555 P. 12 

RIN~OOA0827 

IA EPA SAMPLE NO. 
vowrtm UHMTCS ANALYSIS DXLR SHEET -. -.- 

I t a b  Name: GENERA& ENCINEERINQ I;AHOR Contract: N/& I- -.-- 
00A0827-002 

S I X  No. : OOAO827. C02  Lab CO&: N/A Casa No.; N/A SAS NO.: N/A 

Mat2 1 x z ( a o i l  /w a t cr 1 WATFA Lab Sample ID: 9912134-02 

Sample wt/vol: 5.000 (g/ml) ML Lab Bile ID: 2M311 

Level: (low/med) L O W  Date Rcceivcd: 12/04/99 

0 MoiaLure: not drc. D a t e  Analyzed: 12/08/99 

GC Column: DB-G24 TI): 0.25 {mm) Dilution Factor: 1.0 

(UJJ Gail Aliquot Volume: (u!, Soil Extract Volume: - 
CONCEKWRATION UHlT S : 

cA!3 NO. COMPOUtJll (ug/L or ug/Kg) UG/L 
7' 

5.0 
5.0 
5.0 
5.0 
5 . 0  
5.0 
5 . 0  
5.0 
5.0 
5.0 
5 - 0  
5 . 0  
5.0 
5 . 0  
5.0 
5 .O 
5.0 
5 . 0  
5 .0  
5.0 
5 . O  
5 . 0  
5 . 0  
5 . 0  
5 .U 
5.0 
s.0 

10.0 
5 . 0  
5 . 0  
5 . 0  

[r 
U 
U 
U 
u 
LY 
u 
W 
u 
U 
U 
U 
U 

U 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
W 
U 
U 
'.I 

13 

FORM I von OLM03.0 

50 



DEC-30-1999 THU ll:O/ Ail SOURCE ONE ASD 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

FAX NO, 303 966 4555 

00A0827-003 
-.- 

Pa 13 

CONCENTRATXON W I T S  : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

5 . 0  
S.0 
5.0  
5.0 
S.0  
6 . 4  
3.8 
5.0 
5 .0  
5.0 
5.0 
5.0 
10 0 
5 .0  
5 . 0  
5.0 
5.0 
5 . 0  
5.0 
5.0 
5.0 
5 . 0  
5.0 
5 . 0  

50 .O 
5 0 . 0  
5.0 
5 . 0  
5 . 0  
5.0 
5 . 0  
5 . 0  
5.0 

Q 
_I,- 

U 
U 
U 
'tl 
11 
R 

U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
W 
IT 
U 
U 
U 

;rn 

FORM I VOA OLM03.0 

53 



DEC-30-1989 l"U 11 :01 ai SOURCE ONE ASD FAX NO. 303 966 4555 P. 14 

HlN f 0 0 AO 8 2.1 

1A EPA SAMPLtS NO. 
VOLA1'1LE ORGANICS A";YSXS DATA SHEET 

I 00A0827-003 
flab Name: GECNEKAYJ ENGINEERING LABOR Contract : N/A 1- 
Lab Codel N/A Caae No.: N/A EAS NO.: N/A SDG NO.: OOA0827.002 

Mu t rix I ( a o i  1 /water } WATER Lab Sample ID: 9 9 1 2 1 3 4 - 0 3  

Samplc wt/vol: 5.000 (g/ml) ML Lab Fils 1117: 2M312 

Levcl: (low/mtsd) L O W  Date Received: 12/04/99 

?i Moisttxre: not dec. Date Analyzed: 12/08/99 

QC C ~ ~ U K L T I :  138-624 LD: 0.25 {mm) Dilucion Factor: 1.0 

Soil Extxact Volume: (UL) Soil A1 iquot Volume : . (ur, 
CONCENTRATION UNITS : 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

5.0 u 
s , o  0 
5 . 0  u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5 . 0  u 
5 , o  u 
5.0 u 
5.1, u 
5.0 u 
5.0 u 
5 . 0  w 
5.0 u 
s.O u 
s.0 u 
5 . 0 ' u  
s.0 r7 
5.0 u 
5.0 u 
5.0 u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 

10.0 w 
5 . 0  u 
s.0 u 
5 . 0  u 

FORM I VOA C J L M O ~  . o 



DEC-30-1998 'IHU 11 :Ob ftl.l SOURCE ONE A S D  FAX NO. 303 966 4555 P. 15 

RINff 00R0827 

1A EPA SAMPLE NO. 
T.. ... -- 

VBLKO I 

VOml'ILE ORaAhTICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ~ ~ I N E k R I N G  LABOR Contract : N/A 

Lab Code: k'/A Case No. : N/A SAS NO. : N/A SDG No. : 00R082'1.002 

Matrix: (soil/water) WATER liab Sample ID; QC674911 

BnmplC ~ / V Q l :  5.000 { g / m l )  MI, Lab File In: 2M309KIICC 

Level : (low/mcd) LOW Date Received: 12/08/99 

Date Analyzed: 12/08/99 ?i Moisture: not dec. ___. 

(UL 

GC CO1uUm: DB-624 IDr 0.25 (mrri) 

S o i l  Extract Volume ; (a 

CAS NO. COMPOUND 

- -  m e  

?thane I_ 

-LI 

5 .O  
5 -0 
5 .O  
5.0 
5.0 
3.8 
2.3 
5.0 
5 . 0  
5 . 0  
5.0 
5 . 0  
100 
5.0 
5 . 0  
5 . 0  
5.0 
5 . 0  
5.0 
5 . 0  
5.0 
5.0 
5.0  
5.0 

5 0 - 0  
50.0 
5.0 
5.0  
5 - 0  
5.0 
5 .0 
5 - 0  
5-0 

Q - 
3 
;I 
J 
3 
J 
J 
J 
LT 
LT 
U 
U 
U 
IT 
U 
tt 
U 
U 
U 
u 
u 
U 
u 
U 
u 
tr 
U 
U 
U 
U 
U 
u 
U 
U 

OLM03.0 

150 



DEC-30-1999 ‘I’HU 11 : 08 Al.l SOURCE ONE ASD FAX NO. 303 968 4555 P, 16 

RTN#OOA0827 

Ui EPA SAMPLE NO. 

VBLKO 1 

VOLATILE ULtUAN1C.S ANALYSIS DATA SHEET 

Lab Name: GENERAL E3IGINEERING L M O R  CCXltrQCt:  N/A 

Lab Code: rJ/A CbsC NO. :  N/A SAS No.: N/A SUO NO.: 00A0827.002 

Matrix3 (ooi.l/wntcr) WAWX Lab Sample ID: QC6‘14311 

Sample =/volt 5 . 0 0 0  (g/ml) ML Lab Pile ID: 2M309KHCO 

Level: (low/medl L O W  Date Received: 12/08/39 

E. Moisture: not  dcc. Date Analyzed: 12/08/99 

GC C ~ l U m n ;  DU-S24 TO: 0.25 !m) Dilution FsuLor z 1 - 0 

(UL S o i l  Extract Volumat (ULI Soil Aliquot Volume: - 

I 
._C 

5.0 
5.0 
5 .0  
5.0 
5 . 0  
5 .0  
5.0 
5.0 
5 . 0  
5 . 0  
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0  
5.0 
5.0 
5.0 
5.0 
5 . 0  
5 . 0  
5 . 0  
5.0 
5.0 
5.0 
5.0  
10.0 

5 . 0  
5 . 0  
5.0 - 

Q 

U 
U 
tl 
U 
U 
W 
U 
U 
U 
lJ 
u 
tJ 
U 
W 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA OLM03 - 0 

151 



X SolIda for S&~~ple : 

WORGANIC ANALYSIS DATA 8- 

1 
_. 

8uflcllng659PAInorgank:~torieo Sample No.: 

99pooBI-08 EWg 779 Gmund Water Leakage Sampie (AM48081 

IffAES Lab sample I.0.s beginning with 
)chrdjcatesTWExtrad 

X 

and 

Color Before: 



U 

f: I z 

eb P m 

I 
l o b  :z? 
iq  



a 



0 

c 
0 

m 
N 
W 

- 
U 

.- 
L 

0 

a 
CI .- 
t- 
0 
0 

0 
0 
E 
Q, 
f- 
r- 

E 

m 

a 



U .- 
a 

E 
0 

2 
Q, 
t- 
t- 
M 





c 
3 

e, 
M m 
a. 

P. P 1 :  

1. ’.-...._ ..._. 



DEC-07-99 TUE 06:58 Mi FAX NO. P, 01 

Manday, Dcceni b 

xi n o  
ON- n u  

SIN: UMSOI-K8 



DEC-07-99 TUE 0&58 AM FAX NO. P, 02 

Mmdq, Demnb SIN: UMSOI-KB Puge 1 of1 



DEC-07-93 TUE 06':59 PJI FAX NO. P. 03 

559 Laboratories Analytical R e p o ~  

f I 

pump 1A 1 
fir9 s u m p  1 

r r C  

H+ O C  

Peer Review 

S I N :  UMS9I-K8 



DEC- 2-99 IYIU 15:07 Iliil) LRBS FAX NO. 303 866 2556 P. 01 

I 



DEC- 2-99 TliU 15:07 IWD LABS FAX NO. 303 966 2556 P. 02 

559 Laboratories DOT Raciscreen Report 

S I N :  UMSOlXB 
page ? uf I 



DEC- 2-89 ‘[11U 15:01 w LABS FAX NO, 303 966 2556 P, 03 

5S9 Laboratories DOT Radscreen Report 

This radscrscn report provides tho user with fhe daca necessary to make D.O.T. shipping criteria 
compliance daterminations and oannot be used for goy other purpose. The methods utilized for this 
mdysis am MI 86 md L-4188. The MYT Cikficatjon is determined by summing the aipha and 
beta activities with their as9ociatab m i g m a  error wms. Classification is NONRAD if the total 
activity is 4000 pCit!g, O & ~ W  it is RAD: 

1 
.@(?%.@eBl $)0.4@27&33-001 -r 

Dare kecclvod :- 

I 

Approval 

S I N :  UMSOl-K8 



I 
Survey Area: G Survey Unit 77943 Classification: 1 -1 _} 
Building: 779 -!  4 
Survey Unit Description: 6779 First Floor Main Eldg Room 001 Pits ChataCterlzatlOn i -..! 

Total Room 001 Pit Floor Area: 47 aq. m Total Pit Area: 183 sq. m 
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INCIDENTAL WATER REPORT 

BLDG: Ii'&. . I 
_I 

I 
Identification 

LOCATION (BLDG): 
i7K2 --- - . --I  
L- 1 

LOCATION TYPE: (Building Pit I 

1'3 EXEMPT? If YES, tften the water is exempt from the requirements of Procedure I-CSI-EPR- 
W.01. See attached Incidental Water Control fxemption Request 

pH: 1 Acceptable Range: 6.0 to 9.0' 
. . . . . . . . . 

8.4 1 I - .. _. 
Not fa Exceed: 70 mg/L' " 3 3  as N (mglL): m:7 --- - 

,~..~-.4 -.--.. _..- . 
.__. -_.--- *.I Not fo Exceed: 0.700 rnSkm* COND (mSlcm): 

GROSS ALPHA (pCilL): 1?29 +/- 58' 1 
GROSS BETA ( pCiR): 

-..--- -. . 

[ 4 - : / 7 1  . .  

INA OTHER CONTAMINANTS: 
. .-. 

Not to Exceed: 40 pCi/L' 

Not to Exceed: 50 pCi/L* 

t 1 . . .  ,..____.....---__._--.-- ,.. - - ...-- ._--.--.-__.._- -. .." . 
EVALUATION OF DATA: alpha, conductiviG, and nitrate exceed limits for discharge to 

. .- __-- - .-_ - ... . Water should be treated. .--.. - .  . . 
*Limits based on Colorado Water Quality Stream SfandarddEesf Management P racfices 

DESTi NATlO N : 

COMMENTS: I 
.. .-- 

I certify that this document was prepared it? accordance with Procedure f-C37-EPR-SW.01. 
The informatian subrnittsd Is, to the besf of my knowledge, true, accurate, and complete. 

-- -- &Ywwp?P - -. #fb/OO .. . . 
Surface Water Representative Date 
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05/14/00 14:ZO e 



r. VL 
MAR-15-2000 WED 08:22 AM SOURCE ONE ASD 1;W NU, dud Ytjb 4333 

S.  COBEN & ASSOC 39* SaZnnns/COC/DP QhoaeE ._ 03/14/00 14:13 

MJmh 3,2000 

None. 

No dilutions wFEe required. 

1 



e 

MR-15-2000 E D  08:Z AH SOURCE ONE ASD 
09/14/00 1(:22 e 

were no reaaa]ysis. 

Tf~m were no deviations &om the written protocals and analytical methods. 

a 





FAX NO. 303 966 4555 P, 06 
MAR-15-2000 WED 08:23 AM SOURCE ONE ASD 

61/14/60 14:23 Pp 8 .  _ C o r n  UC ASSOC -3-W SalpaOtl/COC/DP Boos 
---.__ 

Sanford Cohen & Associates 
Southeastern Environmental Labomtory 

1 
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Sanford ahen  & Assodates 
Southeastern Environmental Laboratory 



MAR-15-2000 WED 08:24 
03/14/00 14: 24 

Sanfard Cohen & Assodates 
Southeasfern Environmental Laboratory 

R t h r n I R e M d t r  

4 



Sanford Cbheul8 Associates 
Southeastern EnuiranmenBI Laboratory 



FAX NO, 303 966 4555 P. 11 
m-i5-2000 WED 08:25 AM SOURCE ONE ASD 

OS/ll/OO 14:27 a S. WREN k ASSOC Salrnaos/COC/DP Gaol8 - 

10 

Sanford M e n  & Assadatas 
Southeastern Environmental Labomtory 



P, 12 FAX NO, 303 966 4555 MAR-15-2000 WED 08:25 AM SOURCE ONE ASD 
8. mii" & ASBOC +++ Salmans/COC/bP @io19 

--I__ -- .-_.___ , .--.-_. 03/I4/QO 14:27 e 

I 

a 
Sanford Cohen & Associates 

Southeastern Environmental Laboratory 
RadloPmlyttcPt ReWt8 



APR-12-1999 MON 11:11 AM SOURCE ONE ASD 
f 

FM NO, 303 966 4555 

Saotlon: 

76 Scdldi for 8wnpl0 : * 

Data Sampled: 

Lab Retolpt Data: 

PO ‘d 

waw 
Soil 
sludge 
Omor 

4.5 

9125189 

SmBEI 

S W  No. : MAR26 

90 Report No.; SW32699.RPT 

I I i I I I 

Colwiass Clarity Before: Clesr 

PRELIMINARY 
I N FOR MATI 0 N 



APR-12-1999 MON 11: 10 AM SOURCE ONE ASD 
E 

FAX NO, 303 966 4555 P. 06/10 

SIN C MnSO2-42 
FORM 1A-I 

secttorl: ICPAES 

MaMZ Wzbr 
soit 
3ludgo 
Qlher X 

coto,rBof~lrq; 

Color After. 

texturn: 

Adlhcla: 

Commepb: 

€0 'd 

Clnrity Before: 

Clclrlty Aft% 

Clenr 

Clear 

PRELiMlNARY 
1 N FORMATION 



APR-14-1999 WED 08:15 AM SOURCE ONE ASD 

APR-12-99 MON 01:12 PH 

FAX NO. 303 966 4555 

FAX NO. P. 03 

P, 04/11 
S l S 3 , p k  wih  

559 LcrboPatories A Iizalytical Report 
This tcport provldcs llic user with alplabeta uialyIica1 msults produced by utilizing proc~urcs  I r 4  I86 
and 1.4188. The clro~ tcms rcportcd are two-slg~nn. 'flm MDA is cnlculatcd using fomalionr 
dwcloped by CunIc. lhc LL or TRU indicstion certifies that the m p l c  materlal IWCU either 
dufirlhlon b a d  oii {he siitnplo corrlainjng grentcr or tm ~ R I I  100 nCig of fransuranic activity. F u r h r  
data and explanalion can bc provided upon rquwt ta the 559 L.aborat~rios. 

3 



APR-14-1999 WED 08:15 AH SOURCE ONE ASD 

I .  ... 

FAX NO. 303 966 4555 P, 05/11 

APR-12-99 HON 01: I2 PM 

559 Laboratories Analytical .Report 

lhls mporl provides lingorprint data for a samplo aiislyzed pcr procadurn L-4178. Rcquircmcnts 
par Modulo SSO84 nru included. The mcthod usod for thc clekzmination of Wc ignitability 
olinmctcrixth docs not clrncntly comply with 40 CFR 261 2 1  I A Miniflash Instrument is r ~ s d  to 
dclcrminc thc ignitability cliamcteridc. Compwison data has bcca gonomtcd which dcnmnwittc 
acceptablc cornpnrnbility of the Mtninasll med~od with the npprovcd Sctaflash mahod. Tho mctlrod 
has bccn nppmved by ttw Aly) an 6/19/J!W7, 

4 



APR-12-1999 MON 11 : 1 1 AM SOURCE ONE PSD 

! 

ICPAES 

Sludge 
Odier x 

SDG No. : MAR26 

QC Report No.: 9W3260Q.RFf 

Color Before: Cdorlem Clarity Bobre: C ~ I  

e : .  
$0 'd 



APR-14-1999 WED 08: 16 AM SOURCE ONE ASD 

APR-12-99 HON 01 : 13 PH 

FAX NO. 303 966 4555 P. 06/11 

FPX NO, P. 05 

6783, pit w& 

559 Laboratories Analytical Report 

. ..----.- - -_I-- 

5 



APR-14-1999 WED 08: 16 AM SOURCE ONE ASD 
APR-12-89 HON 01:13 PH 

FAX NO. 303 966 4555 

FAX Na 

Peer Rcrlcw c7/. 
#+- 

I 
6 



APR-12-1999 MON ll:l2 AM SOURCE ONE ASD 

SeeUon: 

SffiNo.: MAR25 

QC Report No- SW32699.RPT 

90 'd 

PRELIMINARY 
INFORMATION 



APR-14-1999 WED 08: 17 AM SOURCE ONE ASD 

APR-12-99 HON 01 ; 18 PM 

P. 08/11 FAX NO, 303 966 4555 
13783,pit vJ* 

FAX NO, P, 18 

AppmvnI 

18 



APR-14-1999 WED 08: 17 AM SOURCE ONE ASD 

APR-12-99 MON 01: 17 PM 

FAX NO, 303 966 4555 P, 09/11 

8788, P1-t IN& 
FAX NO, P I  19 

19 



APR-12-1999 MON 11 : 12 AM SOURCE ONE ASD 
t 

L 

INORQANG ANALYSIS DATA SHEET 

6 - Sampte No.: 

Y lollds far Sample : 4.5 

- batesampted: 3125199 

Lab Recolpl Dab: 'Y2m 

Matmc ' Water 
Sol1 
Sludge 
ww x 

Color Befom: 

Color After: 

Texturn: 

Aftlfaets: 

Oommants: 

I 

LO 'ti 

SDG No, : MAR26 

QC -&No.: 80032698.RPT 

colorfess 

S8V-I aa 

2 



LO 'd 

11/01 'd 

. . 
'ON mrl 

. * 



8 

Ud P1:IO NOU 66-21-ddW 80 'd 'ON xtrd 







4 #g ?"' MAR-21-2000 TUE 09:20 AM SOURCE ONE ASD FAX NO, 303 966 4555 

SIAyu\T 
RIN# 00A1075 

3R 
WATER WJATITIK MATRIX SPIIcFI/iMATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: GW&?U, ENGTNljERINU LABOR Contract; N/A 

tab Codet N/& Case No, : N/A SAS No. : N/A SDG No. : 21336 

Matrix Spike - EPA Sample NO,: ZOOOOZOlROOO 

. I, .. I 

I .  

c- 

SPIKE 
ADDED 
(ug/ll 

=zlttz'=?=--L 

50.0 
50.0 
50.0 
50.0 
50-0 

MSU 
CONCXNTRATION 

(w/l) 
-I-----__---- -------_----- 

44.7 
43 -5 
49.7 
42.3 
15.6 

PIS 
CONCEXTR&T~:ON 

( W / l )  --- -- .---.=I--- 

48.6 
4 4 . 4  
52.5 
43.4 
45.5 

If Column to be used Co flag recovery and RPD values with 

* Values outside of  QC limitc 

HPD: U out: of 5 outside limits 
Spike Recovery: 0 out of 10 outside 1imit;s 

. -- Ms 
-5; 

mc # 
=Eia.=c- 

t 

97 
89 
88 
87 
91 

REC . 
82- 136 
85-126 
52- 150 
73 - I17 
70 - 315 

?====== 

---- - 
uo L 

30 
30 
30 

' 30 
30 

RPD 
cx=c== 

:MITS 
i REC. 

~ 82-7-36 
85-126 
52-150 
73-117 
70-115 

-__- 
I----- 

t I 

an astcrisk 

FORM xrr VOA-I 0 ~ ~ 0 3 .  a 

1 8  



MAR-21-2000 TUE 09: 19 AM SOURCE ONE ASD FAX NO. 303 966 4555 

3A 
KATE32 VOLATIIiF, LAB CONTROL SAMPLE 

Lab Name: GENUAL ENGINEERING LABOR ContracC: N/A 

Lab Code: N/A Case NO.: N/A S M  No. : N/A 

Matrix Spike - k;PA Sample No. : VBLXOl 

P. 08/11 
-07s Z 

R I N B M 6 7  5 

SDG NO. : OOA1075.003 

# Column to he, uacd to f l a g  recovery and RPU values w i t h  ilc asterisk 

* Values outside of QC! l i m i t s  

RPD: 0 orat of 0 autside limits 
Spike Recovery: a out of z outside Jimics 

__ COMMENTS : 

FORM LIZ VOA-1 OLM03.0 

1 7  



MAR-21-2000 TUE 09:19 AM SOURCE ONE ED FAX NO, 303 966 4555 P, 07/11 

2A 
WATER L'OTATILE SYSTEM MONITORING COMPOUND RRCOWRY 

IJah Name: G W R A X J  ENGINEBRING LABOR Contract ;  N/A 

Lab Code: NJA Case No.: N/A SA6 NO. : N/A SDG NO.: 00A1075.003 

SMC2 
R 

01 
02 
03 
04 
05 
06 
0 *I 
08 
09 " "  

- -. ..I. .C I- -- ti./- 1.4 

-a. - 
u 

__.... -_- -- I 

.I_- 

- 
QC LIMITS 

BMCl (l312) Rromaf luorobanxenc f 7 3  - 12 9 } 
SMC2 = D i b r o n i o f  luoromethane (66-117) 
LWC3 (TOL) = Toluene-d8 (73-122) 

44 Column Lo be used to f lag recovery value8 

* Values outside o t  contract required QC limits 

page 1 of 1 011M03 -0 



MAR-21-2000 TUE 08:19 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 06/11 
6 7 8 2  

00A10-15 

Sample! Dilutions 

Dilulions were not nacwzny for this sample set. 

Miscdianeons Jnfnmatlon: 

NCR Documehtatian 

Nonconfo~mu~ rcports arc generated to documeJlt procvdwd anamalics tbat may deviate from 
refmcncd SOP or cOxt~xcl7Bl docummts. 

Thaw wac uo Nonconhrmwce Reports (NCR) assocbted with this SYG. 

Manual Integrations 

Data files associated with the initial calibration, amtiming calibration checkjs), and sampleb) 
may have been manually jntegmtd to ~ ~ r r e c t  misidenlificatioll ofpcaks by the integration 
sonware, Manual integrations are performed when sdcctivc compounds exhibit poor peak 
shapes at low concmlralions, or ils il mutt of overlapping dmtioa timc wiadows of similar 
isomeric compoimds contnincd orl the 6xtended mporting list. Ifapplicable, peak profiles for rhe 
aSrectcd compouads are containcd in the raw data scction. 

Additional Conimenb 

The additional oommen& field is used to address special issues associated with each analysis, 
clarify rncthnumnmal issues pertajning tc, tho analysis and to list my report documents 
gcncrated as a result of sample analysis M rcvicw. Additional comments were not required for 
this sample set- 

RwicwlVnlidd & 

GI% requires all d y 6 d  data to be vcrlticd by a qualified data validator. 

The l'01lawing qudiiied data vdidalor has reviewal Wi case narrntive and package for 
content and acruracy: 

SDG# OOA 1075.003-VOA 

Page 4 of 4 



MAR-21-2000 TUE 09: 19 AM SOURCE ONE A S D  FAX NO, 303 966 4555 P, 05/11 
8 7 8 2  

Surrogate firccovcries 

NI rccovuies inct the required acceptance cntcria lor this sample set 

Bhdc Acceptance 

All orthe blank.. analyzed with this samplo sot mct the establishcd nyort acceptanco crircria 

LCS Kecuvery Statement 

All labontary control sample (U2.S) spike recoveries for this sample set were within the required 
acceptance limits, 

MSMSD ltecclvery Statcment 

‘I’hc MSfMSD spikc rccclvcn‘es were within tho required acceptance limits. 

M S M D  RPD Stakmenl 

The relative percent difkence (RPD) between each MS hnd MSD was within the required 
acceptance limits, 

Ldternal Slandqrd (rs) Acceylance 

All sample intend sim&rd responses met the required acceptance critwia, 

‘redmjcal Information: 

Sample TateRrity 

hior to analysis, mi1yst.s iuspcct mch analytical smplc to vcrifj’ tbat s m p k  integrity and 
preservation has bee11 maintained. Sample integrity was maintained for each sample in this 
SDG, howcvcr the following sample had a pH v u e  greatw th‘m 2: 

SamplcTt, f p’EI Value 

22586001 ! p€l=7, No preservation no l i f idon  was present on vial. 

SI)G# 00A1075.003-VOA 

Page 3 of 4 

13 



MAR-21-2000 TUE 09: 18 AM SOURCE ONE ASD 

CI 

P & T I D  I P & I' Description - -." ' 
Trap C Tenad s i l i G l /  charcoal 
Trap K Carbopaclc B/ Carkxw lOOO~&~~OOl 

-- 

FAX NO. 303 966 4555 

CalibTation lufwmatinn: 

Tnitiml Cnlibrntion 

Foi* a complete list of data files mdciated with the initial calibration, sec tlic Calibration Histoy 
Rep"& 

All initial calibmtion requ&rnen:nts have been met fur h i s  analysis. 

CCAL Requircmmts 

All continuing chibration ( C W )  hitefia have been met for this SDG. 

SDG# 00Al075.003-VOA 

Page 2 of 4 

12 



MAR-21-2000 TUE 09:18 AM SOURCE ONE ASD 

Client SDG , 

FAX NO. 303 966 4555 

Y ' . . .  . 
:mpIer C C M  

5890 S&i& T[ 1 5972 
5890 Serics LI 1 5972 1 ni Rct 01 4560 I Aahon 

Jet Sepaktor 1 T e h  2000 / Prcccpt 

6895 series f 5973 j uircd Tckmar 3000 / Pnccyt 
1 u . . .  . - . - .  - cc; 

_ _  
6890 Series I 5973 4- Direct I 01 4560 1 k h u n  

a 7 b-03'11 



i 

a 

MAR-21-2000 TF 01:04 PM SOURCE ONE ASD FAX NO. 303 966 4555 

Lab Group: Metals Analysis-TCP Federal & Metals Analysis - 
ICPMS F d d  . 

Systom ConPrgudion 

'l'he 1C.P mdysis wrts performed on a'fienno Jarre11 Ash G 1 E  Trace axkat-vlewing inductivdy 
Wpled pla~lna atomic cmisdon spccrrornetcr. The inm-amcni is equipped with a Meinhard1 
nebuIizer, cyclunic spray chamber, and jmium intcrnd standard Opentias condidocis for thc 
'fixce 1t!P arc set ai ;I power Lcwl of 950 watts. The instrument has a pcrristaltic pump flow ram 
of 1110 RPM (2,O mVmin samplc up"k0 rate), argon gas flaws of 15 Urnin mad 0.5 Umin for ihe 
tach and a u u i y  gsscs, and a pressure setting of 26 PSI fa the nebulizcr. 

A H e ~ I d r  Pwkard 4500 S a i u  imdrictiveiy cmp1ed plasrt~a mass spedroulates (Icp-MS) was 
eutp1oyc.d to m d y -  the 1CP-M smpfcs. It is quipped with a cros~-flow ncbulizcr, quadrupole 
mrtss sppeclrgmedcr, and dcctron multiplier dctector. SnternaI standards of scandium, prim. 
indim andhrtetim wcre utilizocl to cbver the man speclnan @etaring conditions art set at 
13WW POWW and won flows of 16 Umin, 1, .O Umia, m i  I .O Ymin for the plasma, miliary, 
md carrier gas=, respt i~dy .  

Stlnrpie Prepmition 

All samples w a x  prepared in accordaxsc wich tlrc refcrenccd proccdurc. 

Cnlihtatioo Inhxnatit-px 

hitid CaNbration 

All insWcnLs' calibrAons are conducted using method and instrurncnt r ~ u . f a c ~ e ~ ' s  
spc4fiwtions. All initid catiixation rcquircmelrcs havc been met for this analysis. 

Continuing Calibbntkon Verification (CCV) Reguircments 

All CC! critcria have been mct for this SDG. Please notc that som of rhe CCV recovcdes 
were outside thc atcceptunce limit however 91 elements analyzrd for thc samples in this SDG 
wcre bracketed by acceptable CCVs. 

SDW oUA1075.003A 

Page 2 of 5 

12 



MAR-21-2000 TUE 01 : 04 PM SOURCE ONE ASD FPX NO, 303 966 4555 

CKULI. Lead 2J15Mo 1948 

CRDLI Sa:tenlum 2/16/00 13:W 

The FolIowing samph was selectcd for the QC analyscs: 21587001 (OOA1075-003.007). The 
follawing an;iyses were compIetc4 for thc QC analyses: 

ICP-Tme: pceparation Mads, laboratory control samplc (l.CS), IdCSff, mattiv spikt: (MSh 
MSD, mind scxid dilution. 

ZCF-MS: prepation blank, LCS, MS and MSD 
Blank Acceptance 

Thc hlaaks analyzed with this S W  met he acceptance criteria 

T,CS/T,CSD Recovery Statement 

RIN% 0UA1075 

Nl fa spike rccovexics for this SDG wcre wihin the xquird acceptance limits except for 
thdliumitl TCP andyais. 

LCSILCSD XIM, Statement 

Msn?vlsI) Recovery Statement 

MSD: Alaminum, chrolaiuzll, fcad, mmgacse, md nickel 

SDG# 00Af075.003A 

13 



MAR-21-2000 TUE 01 :05 PM SOURCE ONE ASD FAX NO, 303 966 4555 

MS/MSD KYD Statement 

?'he rclacive. p w n t  diffmences (IRPD) between each elemat in thc h4.S and MSD were within 
tbc required acceptance limits 

Sorid Diluriofi % M f l m c e  Sbiement 

The scrid dilution is used to asscss iartxfermccs duc to matrix suppression or mhanccment. Raw 
element coacenWo~~~ that arc; at lest 50X the instmmcnr dctstion h i t  (EX,) forlCp analyses 
and lOOX the LDL for ICP-MS aadysos am applicable for serial di;lution asscssmcnt. All 
applicable analytes met the established crizwia for serial dilution evaluarion. Tho acccptPnco 
c;dtcrion is Q percent difTemce of less than 10%. 

Technical I~ffocmation: 

Holding Time S p c i f i a  tiom 

All s;lmples in thh SRG mct the specified holding time rcquiwmcnrs, 

less ibm 20%). 

Smpk 1#lu tinns 

Dilutions ilcc perfonad to miniix: matrix inrcrlemces resulting from elavatedmineral 
clemcnt csncmtrations present in soil samples and/or to bring ovcr range target malyre 
concentrations into the linear calibration range of the instrumeurs. Ssmpk 21587001 (OOA1075- 
003.007) was anaIyzcd at a IOX dilution for zhc. 

jllriscellmcois Iafomatton: 

NCKr)o<wllenbtim 

Noncoofonancc reports (NCR) arc generared tb docmnennr procedural anomdies thnt mky 
dcviatc born referenced SOP or cclntraclunl documents. NCRs were no1 necesssry for this SDG.. 

AdJik'omI Comments 

Thc additional cornmen& fieId is uscd to address spcciaf. issues assr>ciatd with each analysis, 
clarify mc~odlcontractuat issacs prtainiq lo thc analysis and to fist any rep~rt docments 
gencrarcd as a result of sampie, analysis or rcvicw. ??he foIlowing commcnis were required for 

The flagging cmv~ltiups demonstrded in this package are assigned based on DL and CKnT, 
V.d\UCS, 

corrected for prcp and dilution factors. 

this sample set: 

qualifiers assigned for szuxlples hi this SUG, except fur scrial dilntjons, bavc bcm 

Duc to limitations of thc fonus generation sonware us4 to creatc the CZP-like f n m  for 
reporting data io a UP-&e data dellvmblc, scvcral forms will #port rc!nilrs to only om (e.&, 
Form 3a) M two (c-g., Forms 1,5a 9.19) decimd places- ?'his can rcsult in wncatrations, 
which arc smallw lhan one tent& or om huoclredth o€ the iadicatcd reportbe unk 10 appear OD 
lfrc foms as cilhtx 0,O or 0.00, respectively. hi casts where &is occurs on the forms, thc ndts 

SIX# 00A1075.003R 

Pap 4 OF 5 
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MAR-21-2000 TUE Olio5 PM SOURCE ONE ASD FAX NO. 303 966 4555 

have been nianudlly conwterl Lo reflect the additional decimal place vnlucs. 

15 



MAR-21-2000 TUE 01:06 PM SOURCE ONE ASD FAX NO, 303 966 4555 

'I'O'J'AL IMEYAIJS 
-1- 

INORGANIC ANALYSIS DATAPACKAGE 

P, 07/11 
$782 
5 m f  
RINR 00A107! 

B P 
B Y 

r 
n P 

P 
P 

N r 
.B - Y 

P 
* P  .... . N . p 

..- 

D. MS 

. N  P 
n P 

w P 
Y 

H P 
P 
P 
P 

r 

U . P  
x1 P 
U P 

P 
r 

2.0 
9.1 

0.74 
0.17 
023 
5.G 

0.61 
0.67 
1 .o 
2.0 . 
1.1 * 

0.010 
73 

0 3  
0.81 

1.1 

415 
2.1 
1.1 
7.0 
0.17 
3.6 
1 3  

22.9 
0.63 
4.7 

21560 
22500 
21500 
21900 
21500 
21900 
2 1500 
21 500 
2'1500 
21500 
21500 
FEmmo . 
21500 
21500 
2lSOO 
21500 
21500 
21600 
21600 
21500 

21500 
216M 
21500 
21600 
2150 
216ou 

tr hnfit n 
17 



FAX NO, 303 966 4555 P, 08/11 

€378 z 
%mf 

RXNE QOAS075 
.- 

SDG NO.; 00At07Z.003A 

Contract: KHCOW97 Labcode: GEL casc No. : SAS No.: 
Preprrrntfon nlank Matrix: W A n R  

12.0 
438 
2.10 

0.237 
0.171 

44.3 
0.61 f 
0.673 

I .49 
10-1 
1 .os 
7.49 

0.583 
0.810 
1.15 
41 5 
2.03 
1.06 

-90.570 
0.165 
3.60 
1.88 
229 

0-630 
4.19 

a.u.8 

Acccptancc Cmc 
WlU&W qual M 

_ _ L -  

i1-200 B P 
l/-bO.O B P 
+I-50.0 U r 
+I-1 66 U P 

*/-O.%oo U P 
+I-S.W U P 
+1-5M)O B P 
11-1 0.0 11 P 
+I-SO.O U P 
+/-35.0 R P 
i/-100 n P 
+I-50.Q U P 
+i-5000 U P 
4-1-15.0 B P 
4f-200 u P 
.rMO.U U I’ 
+f-SM)D W I’ 

+I-5-00 U P 
.H-5000 B P 
+b200 u P 
-l.b40.0 U F 
t/-200 V P 
tl-U)O W P 
*1140.0 U P 
u-20.0 B P 

+1-8O.Q U r 

6.49 
1.96 
2.10 

0237 
0.S71 
0.228 
5 s  

0.G 14 
Q673 

1.00 
2.00 
’1 -08 
7 49 

0.342 
0.81 0 
1.15 
41.5 
2.09 
LOG 
7.03 

0.165 
3.60 
1.88 
22s 

0.630 
0.472 

200 
60.0 
50-0 
1 OD 

0.800 
5.00 
50W 
10.0 
5D.O 
25.0 
100 

55.0 
5000 
1s.o 
200 
40.0 
XI00 
80.0 
S .oo 

5006 
200 
40.0 

200 
260 
40.0 
20.0 

e 



MAR-21-2000 TUE 01:06 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 09/11 

SPCNa.: OOAl(n5.003A 

5470 
521 
522 
53 9 

53 1 
932 
5470 
336 
53% 
529 

5250 
537 

5420 
521 
536 

530 

500 
501 

5130 
53 9 
S38 

526 
503 
527 

4910 B 

505 

'109,4 
104.2 
1M .4 

107.8 
106.0 
loG.4 
109.4 
107.2 
106.4 
105.8 
105.0 
107.4 

108.4 
105.4 
107.2 

JM.0 
9 8 3  

100.0 
1002 
102.4 

107.8 
107.6 
105.2 
100.6 
105.P 
101.0 

..--..- 

89-719 
89- 111 
%Y-I11 
3b-I10 
90-113 

90-114 
89-115 

80 - 120 

91 -113 

68-114 
91 - I13 

89 - 113 

81-112 
SY-lIl 
80 - 120 
91 - 115 
85- 114 
$0- 120 
80 - 120 

91 - 117 

80 - I20 
80 - 120 
so - 120 
80 - I20 

89- 113 

80 - 120 
.-.. _ " _  ..-- 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

-"-'._--- 

I. - -- 
I. .,e. n 

51 



MAR-21-2000 TUE 01:07 PM SOURCE ONE ED FAX NO, 303 966 4555 

I 

P. 10111 

4~782 
Sa&$ 
RIN4 OOA3075 

sow 
m.0 
500.0 
sQo.0 

500.0 
M0.0 
so00 
500.0 
5w.o 
5QO.U 
5000 
500.0 
50OO 
5GV.O 
500.0 
590.0 
SO00 
MCJ.0 
500.0 
5000 

suo.0 
500.0 

500.0 
500.0 
m.0 
506.0 

5180 
501 
503 

5'12 
503 
509 

s 170 
506 
SO3 
562 

4970 

514 
5J30 
SO0 
51 u 
su1 

49 I 
493 

511 
53G 

501 
485 

500 
496 

4740 R 

4910 I3 

103.6 
100.2 
100.6 
102.4 
100.6 
101.8 
103.4 
1012 
100.6 

100.4 
99.4 

102.8 

1026 
lov.0 
1M.O 
lW.2 
94s 
952 
98.6 

1023 
1 07.2 
lOO.2 
96.11 

100.0 
98.0 

981 

89- 115 
89- 111 

89-11 ]  

90-110 
90- I13 
90 - !I4 
89.115 
80 - 120 
91 * 113 
8s- I14 
91 - 113 
83- 113 
86-112 

87-11] 

so- 120 
91 - 115 
S5 - 114 
80 - '120 

91 -In 
80 - 120 
$0 - 120 
80 - 720 

80-120 
59-113 
80 . n o  

a0 - 120 

P 
P 
P 
P 
P 
P 
P 
P 
Y 
Y 
17 

P 
P 
P 
P 
P 
P 
P 
Y 
r 
P 
P 
P 
P 
P 
P 

52 



FAX NO, 303 966 4555 P, 11/11 
m-21-2000 TUE 01 :07 PM SOURCE ONE 

b 3 s.2 
S l A M  
RTN# 00A1075 

j 

- 7 -  
LnBOR4ToRY CONTROL SAMPI5 SUMMARY 

a 53 



APR-10-2000 MON 08:58 AM SOURCE ONE ASD 
ApR- 7-00 FRI 8:30 RAD LABS 

FAX NO, 303 966 4555 P. 04/14 
FAX NO, 303 966 2666 Y ,  UY 

0787- 
S U N  

03- . 

e 

! 

t 

e 



APR-10-2000 MON 08:58 AM SOURCE ONE ASD 
#R.: 7-00 FRI 8:23 RAD LABS 

FAX NO, 303 Ytitj 4555 r, W I Y  
P, 08 FAX NO, 303 966 2558 
6762- 

K soh& d a  . 

PI 

SQA W- LNOlMIdl, 



APR-10-2000 MON 08:57 AM SOURCE ONE ED FAX NO, 303 YGG 4555 k', UU14 

FAX NO, 303 886 2656 P, 07 

3 7 8 2  
SUM 9 

Form I 



APR-18-2000 TUE 08: 43 Atl SOURCE ONE MD FAX NO. 303 966 4555 P, 02/13 
B-zrrz 

a 

.- 

ern m e :  RFETS ROL - Contraot: NIA 

Project No:: ooAl113 Site: .. FIFITS LacStian: BLDG. 55Q Group: ROL 
. .  LBb Sample 10: MBW0406A 

Sampla W o k  S-OOOq (@rnL)+ ML . Lab file ID: MBW0405A.D 

Date Sampled: 04/05100 

Date Analyzed: a&WOO , --- YP Moisture: no! dec. 

GC Column: HP-624 
LI- 

ID: 0.53 (mm) Dilution Factor: 1.0 - ** 

Page 

: 10'd 

1 
FORMIVOA a 

8SSZ 8$6 EO€ 'ON XU 

3/90 



APR-18-2000 TUE 08:43 AM SOURCE ONE ED FW NO, 303 866 4555 P. 03/13 
6782  

1A WP4ENO. * “w 
VbLKOl 

VOLATILE ORGANICS WAL.Y$tS DATA SHEET 

Contract: N/A - tabName: RfXR3ROL - 
Project No.: OOAI I I3 Site: RFETS Lcrcaf!m: BLDG. Ekis Group: RdL 

a 

Level: [lowlmed) 

Gic Column: HP-624 

Soil Extract Volume: w 
ID: 0.53 (mm) 

CAS No. Compound 

Dale Sampled. OdlDsMO 

Dare AnatyrcKI: 04/05/00 

Ddutibrt Factor; 1 .O 

Soil Aliquol Volume: w-1 

ao *d 99% 886 EO& ‘ON XWd 



APR-18-2000 TUE 08: 44 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 04/13 
6 -182 

‘SAMPLE NO. Sah4 1A j I *  VDA VIAL 1 - 
VOLATILE ORQANICS ANALYSIS DATA SHEET 

*I 
Lab Name: FIFETSS ROL Contract: NIA 

Pmjed No.: OOAl 1 1&001.002 Slte: RETS Lomion: BLbG, 559 Group: ROL 

Mat fix: (sdUwater) WAT&R 

sample w41: 

% Moisture: not doa 

Lab Sample ID: VOAAOl 

Lab File ID: VOAA0I.D . .  .,-, . 

GC Column: MPfi24 ID: 0.53 (mm) Dilution FCctoc 1.0 , 
-_I 

e 

1 

CAS No. Compound 

. i w  Sdl Aliquot Volume: 

Ch~omethdne I 10 U 
3 Vinyl chloride 10 U 

Bromoyethane t I O  i.1 
q1oroetfiane 10 U 
1 ,I &Watoethene 5 U 
Acetone 69 
Carbon dlsulfids 5 1 . .  u 

76.011~ Methylene chlorldo 5 U 
15680-5 irans=1,2tDlchlowethene - 5 1 u 

1 ,Ibichloroethane 5 -  U 
cis-1 ,POichloroethene 5 W I 

>-z ’ 
‘ar 0 

r u  

. FORMIVOA 3/90 



, 

a 

APR-18-2000 TUE 08:44 AM SOURCE ONE ASD FAX NO, 303 966 4555 
, 

P, 05/13 
0782 

% Moisture: not dec. 

tab Sample ID VOAAO1 

Lab FUe ID: VOAAOl .D 

PateSampled; w24mo 

&te Analyzed 64/05/00 
r 

GC Column: HP-624 ID: 0.53 (mm) Dilution factor: 1 .O 
c---- , 

CAS No. CornpaUnd 

Soil Aiiiuot Volume: ' , (W 

I Page 2 of 2 
FORM I VOA 

20 'd 9SS-C 996 EQE 'ON XWA 



a 

APR-18-2000 TUE 08: 44 AM SOURCE ONE ED FAX NO. 303 966 

a 

IE 
' VOLATliE ORQANICS ANALYSlS RATA SWW 

TENTATRIELY I bF%Tlf;lEI) COMPOUNDS 

4555 P, 06/13 
8 7 g Z  

SAMPIE NO. S W P  

VOA VIAL 1 

Lab Name: RFETS ROL Contract NIA 

Project No. OOA1 I 1  3401 -002 SiRFETS Lmathn: BLDG.559 Grohp: R O L  --- - 
MauiX: (SOj!h'arer) WATER - Lab Sample ID: V 0 ~ 0 1  

Sample Wvot  S,m-(g/rnL) ML Lab File LIZ VOAAOI ,D 

b e l :  (lorrlmed) FAiS 

GCCofum: HP.824 10: 0.53 {mm) 

CAS Number 1 Compound Name 1 RT Est Cctnc,/ Q 
I. funknown 4.36 13 I- J I 

& [Carbon dlaxlde 4.45 470 J 
[Unknown 5.49 I O  

4. 7547-0 GQGetaldehyde 6-07 2200 J 
5. 64-174 iEthanol 8.07 . 1700 J 

J . 

L -  I 

80 'd 94% 866 EO& 'ON XWJ 

FORMI VOA-nc 



APR-18-2000 TUE 08:45 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 07/13 
i3782 

e 
5 u w f  I A  SAMPLE t@. 

VOLATILE ORQA#ICS ANALYSIS DATA S U M  I . 1 

CAS N a  Compound 

Pago I of 2 

80 'd 



APR-18-2000 TUE 

Lab Name: 

08: 45 AM SOURCE ONE ASD FAX NO, 303 Y66 4555 

Project NQ,: -- WAI 113-062.002 Slte: RFUS #cation: BLDG. 5 3  Group: Rot - 

a 

Sample m o l :  5,0001) (g/mL) ML 

b b  Sample IR.VOAAO2 

mb File IC): VOAAa2.D 

% MoUure: not doc. ClateAnalyzecl: o4/os/00 

GC cofumn: " 2 4  I Dilution Factor: 1.0 

Soil Extra& Volume: ,(W 

CAS No, Compound 

75-25-2 Eromdonn 5 1 U 
79.s4.s 1 ,I ,2,2-Tetrachloroethae - 5 ~~~ u 
541 *f3-1 I ,&Dieh!orobenzene - .-. 5 i U 
106-46-7 lp-Oichlorobenz~e 1 a5 U 
95.591 I p-Dichbr6benme 6 1 U 

PO 'd 89% 8S6 EO& 'ON X M  



APR-18-2000 TUE 08:45 AM SOURCE ONE ASD FM NO, 303 966 4555 P, 09/13 

0782 
1E SAMPLE NO. Sh m. 

VOlATlLE ORGMICS ANALYSIS DATA SHEET 
TEWATLVELY IDENTIFIED COMPOUNDS 

Lab Name: RFETS ROL Contract fVA 

Slte: RFETS Location: BLDG. 65B Qmup: ROL FaeCt No. - OOAll13-002002 - 
tail ample ID: VOW Matrix: (soilh.Jater) WATER --- - 

Leb File ID: VOAAO2.0 

QCCdumn: H-4, -.. ID: 0.53 (mm) Dikbion Factor; 1 .O 

(W Soil Afiquat Volurne: I (UL) - ' Sdl Extra& Volume: 

Number TICS fa 

OI 'd 



APR- 18-2000 TUE 08 : 46 AM SOURCE ONE ED FAX NO, 303 966 

PrnJea No,; WAI 1 i 5oos.002 

Matrix: {aoIUwatar) WATER 

SampreWI: 5 . m  (CJhI.) ML ' 

. *ri .(rowlmedf d 

% Moisture: not dffi, 

GG Wumn: flP624 ID: 0.53 (mm) 

CAS No. compound 

NfA 

SLOG. 559 

tab Fde ID: VOAAO3-0 

Dilution Factor: 1 ,O 

sou Ailquut Volume: (4 

_.. 

Page 1 of2 
.- 

FORM I VOA 8/90 



APR-18-2000 TUE 08:46 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 11/13 

A 7 8 3  - 
1A SAMPLE NO. 

VOLATILE ORGANNX ANALYSIS DATA SMEff I . 

Site: RFffs Lmliort: BLPG. 569 Group: ROL - Propa No.: OOAlf13-0031)[)2 

Matrix: {soiUwaterr WATER Ljib Sample IO: VOAA03 

Sample wbbi: 5.0000 WrI1l-1 ,ML 

Level: (lowlmed) 

% Matsture: nat dec. 

QC Cohnnn; HP-624 IO: 0.53 (mm) 

t a b  File 10: VOA403,D 

Dab Sampled: 03/24/00 

Oilutton Factor: 1.0 . 

CAS No.. Campound 

90 'd 9492 ME 'ON Xtrd 



APR-18-2000 TUE 08:46 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 12/13 
R 782 

IE SAMPLE NO. 
VOLATILE ORGANICS ANALYS1S DATA S H W  

TENTATIVELY (DENTIFED COMPOUNDS 

Lab Name: RFETS ROL 

Levvl; (lawlmed) Date Sampled: 03/24/00 

% Wl8ture; not dw, Date Analyzed: 04K)5/00 

GC Column: HP-624 ID: c-.---- O S 3  (rnm} D~~utlon~actor:, 1.0 . . 
Soil Aliquot Volume: _, full 

Number TICS foi 

120. I 1 I I t 

I I  'd 

FORMI VOA-TIC . . 

99471 896 EO€ 'ON Xcll SBM EZ:Q 3U 00-81-8dW 



APR-18-2000 TUE 08:47 AM SOURCE ONE ASD FAX NO. 303 966 4555 P, 13/13 

fi-?R 
'IE SAMPLE NO. 5 y qf 

VOLAflLE ORGANlCS ANALYSIS DATA SHEET' . 
TENTATIVELY IDENTIFIWS COMPOUNDS 

Lab Name: RF-8 ROL Contract: WA 

Propcf No. OOAl113 Site; RFETS Location: BtD-G, 559 Group: ROL 

Simple wWvd; 5.o060 (ghL) ML 

Level;, (lowjrnd) 

% Mo'mre: not deo. 

GC Column: HP-624 

Son Extract Volume; 
rl 

(UL) 

Number TICS found; 4 

31 'd 

IO: 0.53 (mm} - 
* Date Analyze!& 04/05/00 

Dilutii Factor! 3 .O 

FORMI VOA*TIG 

9492 Q%S EO€ 'ON XWlt 



DECOMMISSIONING CLOSEOUT REPORT RF/RMRS-2000.012. UN 
FOR THE 779 CLOSURE PROJECT 

APPENDIX E 

SLAB DETAILS FOR BUILDINGS 727 AND 782 
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DECOMMISSIONING CLOSEOUT REPORT RF/RMRS-2000.012. UN 
FOR THE 779 CLOSURE PROJECT 

APPENDIX F 

SLAB DETAILS FOR BUILDING 729 



I 



DECOMMISSIONING CLOSEOUT REPORT 
FOR THE 779 CLOSURE PROJECT 

RF/RMRS-2000.012. UN 

APPENDIX G 

SLAB DETAILS FOR BUILDING 779 
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DECOMMISSIONING CLOSEOUT REPORT 
FOR THE 779 CLOSURE PROJECT 

RF/RMRS-2000.012. UN 

APPENDIX H 

SLAB DETAILS FOR BUILDING 783 
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DECOMMISSIONING CLOSEOUT REPORT 
FOR THE 779 CLOSURE PROJECT 

RF/RMRS-2000.012. UN 

APPENDIX I 

RADIOLOGICAL CLOSEOUT SURVEY, 
B779 FIRST FLOOR MAIN BUILDING ROOM 001 AND T5 TANK PIT 



RADIOLOGICAL CLOSEOUT SURVEY FOR THE 779 CLUSTER 

Description: B779 First Floor Main Bldg Room 001 & T5 Tank Pit t 
all values expressed as 

dpm/l00 cm2 alpha 
(except as noted) / 

Media Sample 
1 

Support Column 
- w v  

Wall 2 

dpm/m2 
Room 001 & Pits 

432 

Wall 3 

I ' 
Ceiling 

(inverted) 

1- I T5 Tank Pit 

FEET "e 
10 

Wall 4 

all values expressed as 
dpm/l00 cm2 alpha 



RF/RMRS-2000.012. UN DECOMMISSIONING CLOSEOUT REPORT 
FOR THE 779 CLOSURE PROJECT 

APPENDIX J 

DATA FROM SOIL, 
8779, ROOMS 131 AND 133 
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FEB-09-2000 WED 11 : 30 AM SOURCE ONE ASD FPX NO. 303 966 4555 P. 02 

CASE NARRATNE 
RIN OOR0970 

Laboratory Report Identification Number: 1798,1799 
PSA Module RCOlB.3 

January 21, 2000 

I. Introduction 

On December 22, 1999, two soil samples, @IN OOR0970), were received for analysis at the 
Sanford #hen and Associates (SC&A) Southeastern Environmental Laboratory, located in 
Montgomery, Alabama On December 23, 1999, two additional sampIes were received. The 
sample was analyzed in accordance with Kaiser-Hill specifications stated in the "Statement of 
Work for Analytical Measurements, Isotopic Determinations by Alpha Spectrometry, Module 
RCOl-B.3", dated April 24, 1998, and Modification 09, dated July 16, 1998. 

lI. Analytical Methodology 

The radioanalytical results reported for each sample include the site and laboratory sample 
identification numbers, collection date, method of analysis, and the quality control samples 
that were analyzed concurrently. Ail samples were analyzed by Eichrom Industries, Inc. 
extraction chromatography method (ACWOS) for isotopic uranium, plutonium, and americium. 

IU. Analytical Results 

Deficiencies 

See Reanalysis. 

Matrix Interferences 

See deviations from protocol. 

Dilutions 

A dilution ratio of approximately 400/1 was required for samples KHI 99- 1798-02, 
KH199-1799-01, and KH199-1799-02 analyzed for Pu-239 and Am-241. 

Detection Limits 

The required detection limits (RDL) were not met for samples KH199-1798-02, 
KH199-1799-01, and KH199-1799-02 because the very high concentrations of 
plutonium and americium required small sample sizes for analysis. 

c 

I 

009  



FEB-09-2000 WED 11 : 31 AN SOURCE ONE ASD 

Originai Laboratory Reanalysis Laboratory Analysis 
Sample I.D. Sample E.D. Type I 

€33199-1 798-02 KH199-179802B Pu-239, Am-241 

KH199-1799-0 1 KH199-1799-0 1B Pu-239. Am-241 
K.8199-179942 KH199-1799-02B Pu-239, Am-241 

FAX NO, 303 966 4555 

I Site Sample Number Laboratory Sample Number 

P. 03 

Type of Quality Control Analysis 
SamDle 

There were very high concentrations of plutonium and americium in samples 
KH199-1798-02, KH199-1799-01, and KHl99-1799-02. Because of this the tracer 
peaks wdd not be distinguished from the Pu-239 and Am-241 peaks. The sample 
size was reduced and the samples were reanalyzed (KH199-1798-02B, 
KH199-1799-01I3, and KH199-1799-02B) beginning with sample preparation. Again, 
the tracer peaks could not be distinguished h m  the Pu-239 and Am-241 peaks. The 
samples were reanalyzed again beginning with sample preparation using an even 
smaller sample size. The samples were digested, diluted, and reanalyzed with 
acceptable results. The Original and Reanalysis Sample I.D. are listed below. 

Laboratory Type II Water 

OOA0933-001.002 Bldg 779, Rm 001 
Laboratory Type Il Water 

SCAQC- 1782-LC1 Laboratory Control Sample 
SCAQC- 1782-LD1 Laboratory Duplicate Sample 
SCAQC-1782-PB Preparation Blank 

Deviations from ProtocoIs 

The extremely high plutonium and americium concentrations in these samples required 
a 400/1 dilution in order to reduce the activity levels to those amptable for alpha 
spectroscopy detectors. This degree of dilution would have rendered the tracer levels 
to undetectable amounts; therefore, the tracer was added following dilution. 

Contacts with the CTR 

The contract technical representative (CTR) was notified of the high concentration of 
plutonium and americium in these samples. 

IV. Quality Control 

. .  

. .  

i 
ii 

010 



FEB-09-2000 WED 11 : 31 AM SOURCE ONE ASD FAX NO. 303 966 4555 P, 04 

These soil samples received on 12/22/99 and 12/23/99, RLN OOR0970 (Batch No. 1798, 1799), 
were analyzed concurrently with three soil samples received on 12/9/99, RIN OOA0933, 
(Batch No. 1782). Therefore, the Laboratory Control Sample (SCAQC-1782-LC l), thc 
Laboratory Duplicate Sample (SCAQC-1782-LDl), and the Preparation Blank 
(SCAQC-1782-PB) were used as qualily control samples for both sample batches. 

The analytical results of all quality control samples met the acceptance criteria specified in the 
sow. 
Sincerely, 

\\$&\($) 
Laboratory Manager ' Date' 

... 
111 







FEB-09-2000 WED 11 : 33 AM SOURCE ONE ASD FAX NO. 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radloanafyticaf Results 

Report identMcation Number: OOR0970 

P. 07 

. _ ~  .- 
Chaln-of-Custody Number. QOR097WOQ2 Matrix: SQU 

Slte Sample 1D: 
Other Sample ID: QQ&Xt%WQlJ&l Collection Date. jZ.&&B Date Received: 12/22/99 

BatchNumber: I B 2  LaboratoryCode: S23 
- 

Laboratory Aswe 2 cr Counting Error Total Error --- 
ACWOJ U-2331234 KHi99-I 782-01 2.06 0.573 0.148 
ACW03 U-235 KH199-1782-Ol 0.114 0.133 0.137 0.1 03 
ACWO3 u-238 Kli199-3782-01 12.8 2.08 3.29 0.083 
ACWO3 PU-2391240 KHl99-1782-01 186 24.4 44.5 0.085 
ACwD3 AM-241 KHI 99-1782-01 79.4 11.4 19.6 0.226 ___..- _I_---. 

- 
Quality Controi Samples -- 

SCAQC-1762-LC1 SCAQC-1782-LD 1 SCAQC-I 782-PB 
Pu SCAQC-1762-LCI SCAQG1782-LD1 SCAQC-17824'6 

SCAQCI782-LD< SCAQCl782PB --- SCAQC-1782-LC1 



FEB-09-2000 WED 11 :33 AM SOURCE ONE ASD FAX NO. 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanarytlcat Results 

Report identlfkation Number: OOR0970 

P. 08 

- _. ---- 

DateReceived: 12/22/99 
LaboratoryCode: S€b 

Project Name: Kalser-HIII ChaiMf-Custody Number: pOR0970#002 

Slte Sample ID: pp19p2 
Other Sample ID: EWhgZ3 CollectfonDate: -l.xIaW 

BatchNumber: ---- aorthsida -- - --. 
MDA 

. .- - 
Laboratory AdMfy 2 u CountingError TotalError 

vm-- lDCi/U> (DCilQ’) (QCiC$- 
A M 3  u-233/234 KH 199-1 79801 0.832 0.257 0.3 7 0.042 

ACWO3 u-238 M199-179841 0.882 0.248 0.3 5 0.042 I 
ACWO3 U-235 KH199-1798-01 0.01 9 0.038 0.ob  0.052 

ACWO3 PU-2391240 KH199-1798-01 $1.1 i s a  2.72 0.037 

ACWO3 AM-241 Kfl199-179841 16.1 2.34 3.97 0.039 -_- _--I-- 

0 2 4  



FEB-09-2000 WED 11 : 33 AM SOURCE ONE ASD FAX NO. 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanaiytical Results 

Report IdentfticaUon Number: OOR0970 

P. 09 

Mat& 

Date Received: 12122/99 ! Laboratory Code: sr;4 

ProjedName: Kaiser-Hfll Chain-of-Custody Number: pQB097o#Q92 

SlteSempleID 002.002 
Sample I D  WldhgZB Collection Date: 32/14K%! 

ivxhfde Batct~Nurnber: fE?,@ -----.- 
MUA 

ACWO3 U-233/234 KHl99-179892 0.707 0.21 2 0.255 0.p39 
ACwO3 U-235 Wi99-179842 0.036 0.050 0.052 

- 
Laboratory A G i y  2 Q Counting Error TotalError 

Iwfmmms- i - 2 s m w E -  IDcia\ Ips;i/a\ -U.m.L CD- 

ACWO3 U-238 KHl99-1798-02 0.876 0.239 0.296 
ACWO3 PU-239/240 KH199-1798-02C 10730 1850 2830 54.9 
A C W 3  AM-24 1 KH 199-1 798-OZC 5120 f 030 1460 91.1 - _-- 

015 



FEB-09-2000 WED 11:34 AM SOURCE ONE ASD FAX NO, 303 966 4555 

Quality ControI Samples 

SCAQC-178210 1 
--- 

SCAQC-1782-PB 
SCAQCl782-LDI SCAQC-1782-PB 
SCAQGl782-LDl ” SCAQC-1782-PB 

U SCAQC-1782-LCI 
Pu SCAQC-1782-LC1: 

SCAQC-1782-LCl Am - - -- 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical R e s u b  

Report IdentHiitbn Number: 00R0970 

Pi 10 

-- 
Chaln-of-custody Number: MzBpB7wcOOfi Matrix: a 

SiSampIelD: Mw.002 
OtherSempleID: Iw2IQ-m CoKedinDate: 22/14199 DaleReceived: XZfZEE! 

Batch Number. 529 LaboratotyCode: sI;B 
__.--- 

l!!mA& 
_----.. 

L 

Laboratory Activity 2 cs CountingError TotalError MOA 

KH399-179941 1.05 0.399 0.451 0.165 

ACWO3 U-238 KHlQ9-179941 0.754 0.330 0.363 0.093 

A I D c i / o l  

KHlQ9-179941 0.280 0.229 0.244 0.204 

ACW03 W-2391240 KH199-1799-01C 97320 15000 24570 ill 
A M 3  AM-24 I KHi94179401C 40080 6720 10460 if0 - I 

016 



FEB-09-2000 WED 1 1  :34 AM SOURCE ONE ASD FAX NO. 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmentat Laboratory 

RBdioanalyttcal Results 

Report IdenUfimtlon Number: OOR0970 

P. 11 

Mat& spll 

Date Received: 12/23/99 

ProjedName: KalserHill Chain-of-Cwtody Number: 
Slte Sample ID: 004.002 

Other Sample ID: E i W b g Z 9  CollectIonDakx 12/14/99 
IncmkiB BetchNumbe!: i f59 

.-- 
---.__. 

&bOrdOQf Wi 2 a CountingError TotalEnor 

U-Z33/234 KH1941799-02 1 .oo 0.385 0.434 0.188 
U-235 W199-1799-02 0.148 0.168 0.174 
U-238 W199-179942 1.03 0.382 0.434 
PU-239/240 KH199-1799-02C 3231 0 6230 8320 58.8 
AM-241 KHl99-1799-02C 165550 2960 4260 

--.---_- --- 
SCAQC-1782-PB 
SCAQC-1782-PB 
SCAQC-1782-PB 

QuSrky Control Samples 

SCAQC-1782-LC f SCAQGl782-LD1 
SCAQC-1782-LC.I SCAQC1782-IDl 

SCAQC1782-LDl SCAQCl782-LC1 -._.- ._- 'Am 

017 



FEB-09-2000 WED 11 : 34 AM SOURCE ONE ASD FAX NO. 303 966 4555 P, 12 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytlcal Results 

Quality Control Sample 
Preparation Blank (PB) 

Report IdenUficaton Number: OOR0970 

- --- 
fW&tName: Kaiser-Hili Chain-of-Custody Number. Matrix: Yyatac 

Site Sample 10: N,!&, 
Othersample10 E!Q Collection Dab: 12/9/99 DateRdved: lZZg9B i LaboratoryCode: s1;4 

-- -_-- 
Lsboratory Activity 2 o Counting Error TotalEKOr - - - s a n m L - a - -  

AMNO3 U-2W34 SCAQC-1782-PB 0.01 3 0.052 0.053 
ACWO3 u-235 SCAQCl782-PB 4.008 0.016 0.01 7 
A C W  u-238 SCAQcl782-PB 0.043 0.059 0.060 
ACWW PU-239/240 SCAQCl782-PB 0.019 0.048 0.048 
ACWO3 AM-241 SCAQC-1782-PB 0.178 0.179 0.183 -.-- - 

_. 
MDA 

ldoml 
0.105 
0.098 
0.079 
0.088 
0.238 . _- - 

-- 
SCAQC-17824'0 
SCAQC-1782-PB 
SCAQC-1782-PB 

Qmiity Control Samples 

SCAQCi782-LCl SCAQC-1782-LDI 
SCAQC-lISZIC1 SCAQCl782-LDl 

SCAQCl782-LDl - SCAQC-1782-LCl -- E-- Am 

019 



I.Rx NU. 3u3 Ytjtj 4555 

Sanford Cohen & Associates 
So ut heastem Envi r o n mental La bo rat0 ry 

Radbanalytlcrtl Results 

QualIty Control Sampk Evaluatlon 

Repod Identification Number. OORO970 

-~ -~ ~ 

Laboratory Contol Sample (LCI) Evaluation 
(cv) 

Decay corrected (OW Laboratory Control 
Adivity of Laboratory Control Sample 

Laboratory Spike Added Sample Activity Number of cr 

I3admEm- A Idom) - 
AM-241 SCAQG17821CI 4.24 0.116 4.24 ? 1.16 0.01 1 

ACWO3 U-2331234 SCAQCl7821Cl 8-02 7: 0.321 6.99 1.78 87.1 0.885 

ACWO3 PU-239/240 SCAQG1782-LCi 4.37 0.219 4.97 1.35 114 0.685 

SCAQC1782-LCl 8.02 F 0.321 7.86 1.97 98.0 0.126 -~ 

I 
U-238 -__--_- - - -- 

Ratio of the Difference 
Between the Sample 

Activiffes and the 
Propagated 

Original Actrvity and 

ACtiVity Activity Difference at 2 u 

Laboratory Duplicate Sample (LD1) Evaluation 

Dtfference Between Measurement 
Onginal Activity and 

Original Sample Duplicate Sample Duplicate Sample Uncertainty of the 

I D C ' i d  (oCiha1 (R FIE1 
ACwD3 U-2331234 SCAQC-1782-LDl 2.06 5 0.706 2.67 0.794 0.61 1 0 575 

Laboratory Acovity - )3dauMQ- 

ACWO3 U235 SCAQC-1782-LOI 0. f 14 T 0.137 0.230 0.179 0.116 0.513 

ACW03 U-238 SCAQC-1782-LOl 12.8 F 3.29 13.6 3.33 0,820 0.175 
A M 3  PU-2391240 SCAQC1782-LDl 186 5 44.5 170 40.5 16.2 0.269 

AM-241 SCAQC1782-LOl 79.4 19.6 884 21.9 8.97 0.305 ACWO3 -- . - 

! 

I 
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MAR-15-2000 WED 10:47 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. u;J/zu 

RINft 00'130970 

I 

VoIatLIe Orgpqr&&h.se N amative 

Sample A I U ~ A '  

ThC I b l I o ~ i q  samples were analyzed for V o M e  Organic Compounds using the analytical 
protocol refmced in thc " A n a l . t n r m o n t  Information" section of this case narativc; 

I 

AattlvsMh- Informatiora : 
Batch Zlr 4430 
Procedure: 
haytical Method: SWS& 8260B 
Prep Mcthod: SW846 S030A 
Lab Group: Volatile Organics Fedeml 

8260R Volatiles L4 Soil Federal 

&haEamtw*n 
'fie 1ahOrator-y uti~izes a variety ofinstnunent m~gwations for volatile analyses. ncsc  
analyses arc accomplishcd using one or mow of thc GC and MS couplings, ;IS follows: 

SDCH 00R0970-VOA 

Page 1 of6 

11 



. 

- .. ' -  

VOCARB carbopack B / Carboxen 1000 & 1001 

MAR-15-2000 WED 10:48 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 04/20 

RIN# 00'110970 

90 Scrid5973 

1, .. 
pX3-624,6Om x 0.32mm, 1 . 8 ~  

samples 828 prepated using Purge and Trap Cp 
trap apparatus: 

T) assmbIies containing Ihe follow& Y & 'I' 

8wtrtzrnent Corrflwrartbn 

The samples reported jn this samplo delivery pq (SDG) were d y e d  on one or mor8 of the 
following instrumat systems (iastnrment systems are identified by the instrument ID 
des iwous  IisttcI bclow which can be found on the raw data or individual fann headers): 

SIX# 00K0970-VOA 

h g c 2 o f 6  



MfIR-15-2000 WED 10: 48 AM SOURCE ONE ASD FAX NO. 303 966 4555 P. 05/20 

R I N t  007309'10 

! 

I 
I 

I 

P & T Trap 

VOCARB 3000 

bvOCARB 3000 

VOCARI3 3000 

cyz 

6890 1 HP5973 J&W3 

~ 

voA5 VOCAR33 3000 

VOA7 bOCARB 3000 

VOA8 VOCARB 3000 

VOA9 
d 

Ini f id  Cndibrdon 

For a comp1ct.e list of data files associated with the initial calibration, scc thc CaIibration History 

AT1 inilial calibration requ.imnmts have been met far this analysis. 

Report. 

CCAL B w u i r e m g  

The instrument was calibrated to meet ihe 82GQB initial calibration critmia Although sample 
analyscs are quantitated nsiilg thc average response factor genmtcd from the initial cdibmtion, a 
daily calibdon vedication staxlad (ccv> is d y ~ e d  to veri@ tho accuracy and acceptability 
of the multi-point initial calibration. The citeria adopted by the laboratoxy to determine the 
acccplability and accuIiLcy a€ the initial calibration is a 2 40 % nsponsc factor dif€erence for all 
Don-CCC andylcs of intmst. In the foUow%g CCVs, thc followkg target dyte(s)  did not 
meet the criterig 

1 2-23 -9 9 Trichf oro fluoromethane 

01 -03-OQ Trichloroff uororncthanc 

The response factor for this target andytc in both CYVs was above the average response factor 
la the k&ial d.ibm.Iion. Detection and quadtation af this anatytC, h ssmrples would be 
~&dzrwl. biascd hi@ 

SDW 00120970-VOA 

Page 3 o f  6 
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MAR-15-2000 WED 10: 48 AM SOURCE ONE PSD 

SarnplcxD 1 Comment 
9901477001 1 For mabix qpikc: (MS) *ad in& spike duplicate (MSD). - 

I 

FAX NO. 303 866 4555 

f 

I 

,Turronate R e c o v w -  

AX recoveries met thc required acceptance crikia fur this s~rplc sct. 

B&rttk Ammfance 

In the mtthad blanks analyzcd in this sample set, no target analytes were detected above the 
required reporting limit, however -ne was detected below thc rcpaf6ll.g limit at 2.3 u&g in 
VBLKOZ (file 2q109). A detection Qf this twdyte in sampIes associated with thc blank will be 
flagpi with a ‘73”. 

L a  Recoverv Srawacnr 

AD kboratory c0nlr01 Sampzc (LCS) spike recoveries for this ,sample set were witbin the required 
acoepmcc limits. 

M2XMS.D Recoven, Statemerrf 

The MSSMSD spike recovetics for this Sample set were withiu the required acceptance li.m% 
cxccpt for the law recovery afbenzme in the MS and the high recovery of trichloroethylene b 
tho MSD. The ~mcl for the recoveries of tho spiking compounds in tho MS was similar to that of 
die MSD; bema recovering taw and kichluroethylene E@. lhwever the recoverks were 
lower for all in the MS. Due to the similarity, the cawo for failed recoveries may be due to 
matrix eEcd. 

M.YXW$P W D  Statemfit 

Thc rclativc perccnt diffacncc (RPD) bc lwcn  cach MS and MSD was Wjtbin tlic required 
accept3nce limils. 

X&i@& Siandarii (I;sI Acceptance 

All sample internal standad responses met ~ h c  rquircd acceptance criteria. 

SDG# WR0970-VOA 

Page 4 of 6 
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MAR-15-2000 WED 10:49 AM SOURCE ONE ASD 

i Sample Id comment 
1 OOOOO85 89 Anatyzod out of holding. 

FAX NO, 303 966 4555 

I C  

1o0O008590 

P, 07/20 

RINR 00R0970 

Analyzed out of holding. I 

Technical Tirfomicrfim; - 

samgce-In&& 
Pdor to analysis, a q d p  inspect each analytical samplc to verify that sample integrity has been 
maintaincd. Sample integrity spt.cificatbm were met hr this sample set. 

IioMinnp Time Smxii?cat4mE 

Miscelkiiwus In for mution: 

NCR Documentafwn 

Nanconformancc reports are generated to documcnt procedural anomalies that may deviate fi-om 
refaencd SOP or contractual documents. The following Nonconformance Report (NCR) was 
ghlcratcd to document pmccdural deviations that occurred with this sample set: 

GEL-AS-VO-8 87 

SDM 00R0970-VOh 

Page 5 of 6 
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MAR-15-2000 WED 10:49 AM SOURCE ONE ASD FAX NO. 303 966 4555 P, 08/20 

RTNt  00R0370 

! 

Mpnual JntBmyrtiorls 

Data files associatd wilhthe initial calibration, continuing caIibdan check(s), and sampfe(s) 
may hrrvc b m  IZUIURI~Y integrated to correct misidentification of peaks by the inkgrafion 
software. Manual integrations are performed whm sclccfive compounds &%it poor peak 
shapcs at low concentrations, or as a rcsult of ovnlapping retention timc vhxiciws of similar 
isomcric compoynds contained on Ihe extciidcd reporring List If applicable, pcbk profiles for the 
affcclcd conpounds am contained In the raw data scctim 

Additional Conitnennts 

Tho addMona1 commas ficid is wtxl to adcir~s spccid issues associated with cach andysk, 
GI- mcthodcontrsctual issues pertain;ng to thc anaIysfs and to list any rcport docummts 
gcnmted as a result of sampIe analysis or review. h'o additional comments wcrc ruquired €or 
this szunple set. 

GRL rquircs all analytical data to be vexif(ied by a qu&ed data validator- 

Thc foIIawing qualified data validator has reviewed this cnse narrative for coutent and 
accuracy: 

SW3# OORO970-VOA 

Page 6 of 6 

16 



FAX NO. 303 966 4555 P, 09/20 

RINf 00R0970 

MAR-15-2000 WED 10:49 AM SOURCE ONE ASD 

Lab Name: GENERAL ENOINEERINO LABOR Contract: N/A 

Lab Code: N/A cage NQ.: N/A SA9 NO-r N/A 

Level I (1 ow/med) &OW 

SUG NO. : OUR0970 

-... .- 
EPA 

SAMPLE NO. 
Yrama==r~=eczxc====== 

VBLKO 1LCS 
VBLKO 1 
OOkO970-OO1.003 
OORO970-002.003 
VL3LKOZLCS 
vBLK02 
OOR0970-00~.003MS 
00R0970-001.003M6D 

0: 
02 
03  

05 
06 
07 

09 

a4 

oa 

13.3 
111 

79 
88 
3-04 
105 
89 
7 5  

10 
11 
12 
13 
14 -.-..- 

I 15 
16 
3.7 

19 
20 
21 

ia 

..-- 
I 

_*- 

21 
25 
ZG 
27 
20 
3.9 
30 

- 
. -  I_/ -...- 

QC LIMITS 
SMCl (l3FR) = Brornof luorobenzenc (73-729) 
SMC2 = DibromoGluoromethane (66-11'7) 
SMC3 (TOL) = TolUen~?-clB (73-122) 

iI Co.lumn to be used to flag recovery values 

* Values OutEiide of contract  rcquired QC limits 

OTiMO3. 0 page 1 of 1 



MAR-15-2000 WED 10:50 AM SOURCE ONE ASD FAX NO, 303 966 4555 

3B 
SOIL VOTATflR JAll CONTROL SAMPLE 

P. 10/20 

RINC 00R0970 

Lab Narne: GENERAL EXfGJXEZRING LABOR Contract : N/A 

Lab Cade: N/A Caae NO.; N/A SAS NO,: N/A BDG NO. : 00K0970 

Matrix Spilce - EPA Sample No.: V R T X O l  ~cvol: (lowjmed) L O W  

# Column to he used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

HPU: 0 out of 0 outside 1 imits 
Spike Recovery: 0 out of 5 outside limits 

FORM TI1 VOA-2 OLM03.0 



~~~-15-20aa WED ia:50 AH SOURCE ONE ASD FAX NO, 303 966 4555 P, 11/20 

RINt 00R0970 

3B 
SOIL VOLATILE CONTROL SAMPLE 

Lab Namc: GENERAL ENGINEERING IiABQR Contrac t :  N/A 

Lab Code: N/A Case No. : N/A 6AS No.: N/A S K  NO. : 00k0970 

Matrix Spike - EPA Sample NQ-: VBLx02 Level : (low/med) LOP7 

COMIJOuNn 
= = = = = = - ~ Y ~ = = - l f C ~ f i t r l P P e e  

1,l-Diahloroethylene 
Benzene 
Trichloroethylcnc 
Toluene 
Chlorobenzene 

c- -.-- .”. 

LCS 
CONCENTRATXON 

(%l/ Kg) 
---I-*__----- - - -- - - - - -- -- - 

59: .7.  
52 -2 
55.1 
55.1 
54.7 

-E- 
LIMITS 
mc . 
70-144 
74-l.33 
69-127 
79-121 
78-118 

*--_-- --...-- 1 

# Colurrui to be used to Llag recovery and RPD values with an a o t c r i s k  

* Value6 outside cd QC limits 
RPD: 0 out Of 0 oiitr;i.de limits 
Spike Recovery: 0 out of 5 outside limits 

FOLM 131 VOA-2 OLM03.0 



MAR-15-2000 WED 10:50 AM SOURCE ONE ASD FAX NO. 303 966 4555 

Lab Name: GENERAL ENGINEERING LABOR Conkract: N/A 

Lab Code: N/A Cane No.: N/A SAS NO.: N/A SDG No. : 00RQ97Q 

Matrix Spike - EPA Sample Yo.: 00R0970-001. Lcvcl:(low/med) TJOW 

I I SPIKR I MSD 
*-- 

Q C .  
LIMITS 
REC . 

82-136 
85-126 
52-150 
7 3 - 11 -1 
70-115 

=====3 

I I I 

# Column to be used to flag recovery and RPD values with 

* Valuas outside of QC limits 

RPD: 0 out. of S outside limits 
Spike Recovery: 2 out of 10 DuCside limits 

QC L 
RPD 

===-mu 

30 
30 
30  

30 
30 

an astcxisk 

MITS 
REC . 

==*-I== 

82-136 
85-126 
52-150  
73-117 
70-115 
-- 

FORM 1x1 vo4-2 OLM03 - 0 



MAR-15-2000 WED 10:50 AM SOURCE ONE ASD 

5.6 
5 .6  
5.6 

FAX NO, 303 966 4555 

U 
U 
U 

I 
I 

Lab Name: GENERAL ENGINEERING IJABOR Contract: N/A i 
; 
I 

5,6 
5 . 6  
2.12 
5.6 
5 . 6  
5.6 
5 - 6  
112 
5 , 6  
5 , 6  
5 . 6  
5 . 6  

5 . 6  
5 . 6  
5.6 
5 . 6  
5 . 6  
5 . 6  
5.6 
5.6 
5 . 6  

5 . 6  
5 . 6  
5.G 
5 . 6  

5 . 6  

ss.0 

P, 13/20 

U 
U 
u 
U 
u 
U 
U 
u 
u 
U 
U 
U 

U 
I7 
TI 
U 
U 
W 
U 
U 
U 

u 
U 
U 
U 

u 

u 

RINt 00K0970 

EPA SAMPLE NO. 

j 0 * R * 9 7 0 - * * 1 .  0 0 3  

Lab Code: N/A Case NO.: N/A (1AS NO. 2 N/A SDG NO.; 00R0370 

Matrix: (soil/water) SOIL T,eb Sample ID: 9901477001 

Tab Pile ID: 20407 

Date Received: 12/22/99 

Z Moisture: not dec. 10 Date Analyzed: 12/23/99 

GC COlUr[mx DB-624 ID: 0-25 !~IUII) D i l u t i o r i  Factor: 1.0 

Soil Extract Volume: (UL) S o i l  A l i q u o t  Volume: (UL 

ms NO. COMPOUND 
CONCENTRATION IJN1T.S : 
(Ug/L or ug/Kg) UG/KG Q 

FORM 1 VClA om03 - 0 



MAR-15-2000 WED  io:^ AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 14/20 

1A 
VOLATILE ORGANIC6 ANALYSrS DATA SHEET 

Lab Namc: GENERAL RNGSNEERING LABOR Conrract: N/A 

Lab Code: N/A Case No.: N/A SAS No. : N/A SDG 

Matrix: (soil/water) SOlL Lab Sample ID 

Sample wt/vol: 5 . 0  (g/mU G Lab F i l e  ID; 

EPA SAMPLE NO. 

I 00R0970-001.003 

NO.: 00R0970 

9901477001 

20407 

1 Level : (low/med) LOW Date Received: 12/22/99 

% M ~ ~ h t n r e :  not dac. 10 Date Analyzed: 12/23/99 

GC COlumT1: DB-624 ID: 0.25 (mn) D i l u t i o t i  Factor; 1.0 

S o i l  ExLract Volume : (ULI s o i l  Aliquot Volume : (UL 

CONCEXTWYJXON UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

---Tetrachloroethylene 
---Dibromochloromcthane 
---1,2-Dibromoethane_ 
- --Chlornt>enzene 
---1,1,2,2-Tetrachloroethane- - - -Et hylbenrserie 
---Xylenes ( to ta l ) .  _ _  
- --Styrene - - -Rronof onn 
---lsoprupylbcnzene 
---1,1,2,2-Tetrachloroethane- 
---1,~,3-~richloropropane - - -Bromobenzenc - - -n-Bropylbenzene-.- 
- - -2 - Chlorotolucnc 
- - - l13,5-Tritnethylbenzene. 
---1,2,4-Trimechylbenzcne 
---4-Chlorotolusne-- 
---tcrt-Dutylbenzcne 

---4-Isopropyltolusne 

---1,4-Dichlorobenzene 
- - -n-Butylbenzene-. , _. - --I, 2-DicbZorobenzene 
- - -1 ,2 -Ribromo-3-ch loropane_  
---1,2,4-Trichlorobenzene 
---Hexachlorobutadcnc 
- --Naphtkalerie 
- -- 1,2,3 -Trichlorobenzene 
---Trichlorotrifluoroechew 

---sec-IhLylbenzene - 
---1,3-Dichlorobenzene c-  -- 

5 .6  
5 . 6  
5 . 6  
5.6 
5 . 6  
5 . 6  
2.1 
5.6 
5 . 6  
5.6 
5 . 6  
5.6 
5.6 
5 . 6  
5 . G  
5.6 
5.6 
5 - 6  
5 . 6  
5 . 6  
5 . 6  
5 . 6  
5.6 
5.6 
5 . 6  
5 - 6  
5.6 
5 . G  
5.6 
5.6 
5 . 6  

Q 
-.- 
U 
LY 
U 
U 
u 
u 
J 
U 
U 
U 
W 
u 
U 
u 
U 
U 
U 
tJ 
U 
U 
U 
U 
U 
U 
u 
u 
U 
U 
U 
U 
U 

DORM 1: VOA Oti ' ( l03 .0  

3 2  



HAR-15-2000 WED 10:51 AM SOURCE ONE ASD FAX NO. 3U3 Y W  4555 r, IWLU 

RINA 00R0970 

1A EPA SAMPLE NO. 
V O U T T L E  ORGANICS ANALYEIS nATA SHEET 

00R0970-002.003 
Lab Nam: GENERAL ENGINEERING W O K  Contract: N/A 

Lab Code: N/A Case No.: N/A 3AG NO.: N/A SDG NO.; 00R0970 

Matrix: (soil/waker) SOIL Lab Sample ZD: 9901477002 

Sample wt/val. : 5.0  (g/mL) G T,ab File TT): 20408 

Level ; (Low/rned) LOW Date Received: 12/22/99 

rk Moisture: not dec. 15 Date Analyzed: 12/23/99 

ID: 0 -25 (aim) DiluLion Factor: 1-0 GC Column: DD-624 
I 

Soil Extract Volume: (UfJ) S o i l  Aliquot Volume:  (UL 

CONCFXTRRTION UNITS: 
CAS NC. COMPOUND (ug/L or ug/Kgl UG/KG Q 

75-'/3.-G- 
74  -D7 -3- 
75-01-4- 
74-R.7-3- 
7 5 - 0 0 - 3 -  
75-69-4- 
7 5 -35-4 - 
G7-64-1- 
75-15-0- 
75-09-2 - 
156-60-5 
75 -34 - 3  - 

1 5 G - 5 9 -2 
591-20-7 
'14-57-5 - 
67 -66-3- 
71-55-6- 
563-50-6 
5 6 -23 -5- 
3 0 7 - 0 6 - 2  
71 -43 - 2 -  
7 9 *- 01. - 6- 
78-87 -5 - 
74 -95- 3- 
75-27 -4 -  
10061-01 
108-10-1 
108-80-3 
100 61 - 02 
7 9-00- 5 - 
1 4 2 - 2 8 - 9  
591-78 - 6 

7a -93 - 3  - 

--Dichlorodifluoromethane - -Chloromethana 
--Vinyl chloride - -Rromome thane - -Chlaroethane 
- -Trichlorof luoromethsiie 
--I, I-Dichloroethylerie - -.. .~ 

--Acetone_ - 
-- --Carbon disu'lffde 

--Methylem c h l o r i r  
--trans-l,z-~~chlor~et~yi~n~..- 
--l,l-nichloroethane 

hhloroathylenc 

- - Bromochl orm'th&w 
--Chloroform 
--l,1,1-TrichIoroethanc 
- -1,1 -Dichloropropene 
--Carbon tetrachl ori de 
- - 1,2 -Dj chloroethane 
--Trichloroethvlene 
--Benzene--. .- ., -- 

- 1 -  - - - -1,Z-Dichloroprupane . .- 
--nibromomcthane- .- - - Brvrnodich1otometh;rn~- 
--cis-1,3-Dichlorspropy~en~- 
--4-Methyl-2-pcntanone -- 
--Toluene- . ..- 
--trans-1,3-D~chloropropylene- - - 1,1,2 -Trichloroethane ._ 
--2,3-Dichloxopropane - - 2 -Hexanonc- 

s.9 
5 . 9  
5.9 
5.9 
5.9 
s,9 
5 , 9  
118 
5 . 9  
5.9 
5.9 
s -9 
118 
5.9 
5 . 9  
5.3 
5.9 
5.9 
5.9 
5 . 9  
5.9 
5.9 
5 . 9  
s.9 
5.9  
5 . 3  
5.9 

59.0 
5.9 
5.9 
5 . 9  
5.9  

5 9 . 0  

U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
u 
U 
u 
U 
u 
U 
u 
U 
U 
1.J 
U 
u 
U 
U 
U 
IJ 
u 
U 
U 
U 
U 
U 
U 

FORM 1 VOA OLMO3.0 
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! 

1 

Lab Name: GENERAG ENGINEERTNG LhBOK Contract:: N/A 

MAR-15-2000 WED 10:52 AM SOURCE ONE A S D  

00R0970-OC2.003 

FAX NO. 303 966 4555 P. 16/20 

CONCENTRATION U N I T S  : 
CAS NO- COMPOUND fug/L or ug/xg) UG/ICG 

127-18-4- 
124 -46 - 1 - 
106 -33-4- 
10 8 - 9 0 -7 - 
630-20 - 6 -  
100-41-4- 
20  7 - 02 - 0  
1 0 0 - 4 2 - 5 -  
7 5 * 2 5 - 2 - -  
9 8  - 82 -8- - 
39-34-5--  
96-18-4-- 
108-86-1- 
103-65-1 - 
9 5-49- 8 - - 
108-67-8- 
95-61 -6-- 
106-43-6- 
08-06-6-- 
135-98-8- 
I! 3 - 8') 6 - - 
541-73-1- 
106-46-7- 
104 -51-8 - 
95-50-1-- 

1 20 - 82 -1 - 
07-68-3-- 
91-20-3-- 
07-61-6-- 
?6-13-1-- 

96 - 12-8- - 

-Bl 

5.9 
5 .9  
5 . 9  
5 . 9  
5 . 9  
5 . 9  
5 . 9  
5 . 9  
5 . 9  
5.9 
5 . 9  
5 . 9  
5.9  
5 .9  
5 . 9  
5 . 9  
5 . 9  
5.9 
5.9 
5 . 9  
5.9 
5.9 
5 . 9  
5 . 9  
5 . 9  
5.9  
5 . 9  
5-9 
5.9 
5.9 
5 . 9  

_- 

Q 

U 
U 
U 
LJ 
U 
U 
u 
U 
LJ 
u 
u 
U 
U 
u 
U 
U 
U 
U 
U 
17 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
il 

FORM 1 V3A OIS103.0 
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MAR-15-2000 WED lot52 AH SOURCE ONE ASD 

5 . 0  
100 
5 . 0  
5 , o  
5.0 
5 . 0  
100 

FAX NO. 303 966 4555 

u u 
u 
u 
u 
u 
u 

P. 17/20 

5 . 0  

RINR OORO 9'7 0 

u 

1A 
VOLATlLE ORG2XNICS ANAT'YSI S DATA SHEEX' 

VRTiKO 1 
tab Name: GENERAL ENGINEkXlNG M O R  C o t i t n l C t ;  N/A ' I-__ 

SAY NQ.; N/A SUB No.: 00R0970 Lab Code: N/A C a m  No.: N/A 

Matrix: (aoiljwater) S O I L  Lab Sample ID: 1000C08587 

Sample wtr/vo l :  5.0 ( g / m t )  G L a b  F i l e  ID: 20406 

Level : (low/med) LOW D a t e  Received: 12/23/99 

D a t e  Analyzed; 12/23/99 

GC C:OliLlnn: DB-624 ID: 0.25 (mnl) Dilution Factor: 1.0 

Soil hxtract: Volume: . (UL) S o i l  Aliquot Volume: ( UL 

CAS NO. COMPOUND 
CONCENTRATION WITS : 
(Ug/L or ug/Kg) UG/KG Q 

-Dichlorodifluoromethane 
-Chloromethane 
-Vinyl  chloride 
-Brobmethane 
-Chloroethano - 

:hanc - 

75-34-3-- . - -  
78..93-3 - - - -  
156-59-2--- 
594-20-7--- 
74-97-5---- 
67 - 66-3 - - - - 
71-55-6---- 
5 63 -58- 6 - - - 
56-23-5---- 
107-06-2 -- - 
71-43-2---- 

-1,l-Diahloroethane 
-2-Sutanone 
-cis-l,Z-Dichloroethylene. 
-2,Z-Dichloropropanc 
-Rromochloromet hane- 

-1,L, 1-Trichloroethane 
-I,l-Dichloropropcnc 

- 
-Carbon tetrachloride 
-1,2-Dicihloroethane 
-Benzene 

-ChLorof o m  -- 

5.0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
s.0 

W 
U 
IJ 

I W  
U 

IU 

5 . 0  
5 . 0  
5 . 0  
5 . 0  
5.0 
5 . 0  
5.0 
5.0  
5 - 0  
5.0 
5.0 
5 . 0  

50.0 
5.0 
5 .0  
5 . 0  
5 . 0  

5 0 . 0  

V 
U 
U 
u 
U 
U 
U 
U 

U 
U 
U 
u 
U 
U 
U 
U 
U 

r7 

FORM I VOA OLM03.0 
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MAR-15-2000 WED 10:52 AM SOURCE ONE ASD 

T~nb Name: GENETUL ENGINEERING LABOR ContraC'C: N/A 

k-fU NU, 3U3 Ytiti 4555 

VBLKO 1 
..._ 

r. IWLU 

5 . 0  
5.0 
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  

e 
1 

i 

u 
u 
u 
u u 
u 
u 

CONCETWTION VNITS; 
CAS NO. COMPOUND (ugjL or us/Kgf UG/KG Q 

I -., -- 

5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5.0 
5.0 
5 . 0  
5 . 0  
5 . 0  
5.0 
5.0 
5 .O  
5 .0  
5.0 
5 . 0  
5 . 0  
5.0  
5 . 0  
5 . 0  
5.0 
5 , O  
5 . 0  
5 . 0  

U 
U 
U 
U 
U 
IT 
u 
u 
U 
u 
U 
u 
U 
U 
U 
U 
W 
U 
U 
U 
U 
U 
U 
U 

I- 

FORM I VOA 3LMO3.0 

148 



MAR-15-2000 WED 10:53 AM SOURCE ONE ASD P, 19/20 FAX NO. 303 966 4555 

RINH 00R0970 

lA GPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SIIEW 

VBLKO 2 
LAh Name: GENERAL ENGlNEERXNG LABOR Cunt rac t :  N/A 1 -- ._._I_- 

Lab Code: N/A Caoe Na.: N/A SA6 No.: N/A SDG No.: 00R0970 

Matrix : (soi 1 /water) SOSL Lab Sample ID: 1000010383 

Gamp1.o wt/vol: 5.0 (g/mL) Q 

Level.: (low/med) L O W  

3 Moisture: r ~ o L  dac. , _  

GC Co1uM11: DB-624 ID: 0.25 (rmn] 

6oil Extract: Volume: .-- (ut) 

CAS NO. comouN13 

Lab F i l e  ID: ZQlO9 

Date Keccivcd: 01/03/00 

Date Analyzcd: 01/03/00 

Dilution Facto 

S o i l  Aliquot V ( UL 

Q 

-I*-- -..- 
5 . 0  u 
5 . 0  u 
5.0 u 
5 . 0  u 
5 , O  17 
5 . 0  u 
S.OrU 
2.9 J 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
100 u 
5 . 0  u 
5 . 0  u 
5 . 0  U 
5 .0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5.0  u 
5 . 0  u 
5 - 0  u 
5 . 0  u 

50 . 0  U 
5 . 0  u 
5 . 0  u 
5 - 0  u 
3.0 IY 

5 0 . 0  u 

FOItM I VOA OLM03.0 
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MAR-15-2000 WED lot53 AM SOURCE ONE A S D  

5.0 
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5.0 
5 - 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 , o  
5 . 0  
5 . 0  
5 . 0  
5 , o  
5 . 0  
5 . 0  
5 . 0  
5 . 0  

FAX NO. 303 Ytjb 4555 

~, -- 
u 
u 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u u u 
u 

RIN# 00R0970 

lA EPA SIU4FLl.C NO. 
VOLrATILE 04GPJ\ITCS ANALYSIS DATA SHEET 

VBLKO 2 
reib Name; GENEKnl, ENGINEERING LABOR Contracc: N/A I---”- 
Ilab Code: N/A Case NO.: N/A SAS NO. : N/A SDG NO.: 00R0970 

Matrix: (soil/watcr) SOIL  ab Sample ID: 1000010383 

Samp le  w t / v d :  5.0 (g/mIa) G Lab File ID: 24109 

Level : Ilow/r[ied) LOW D a t e  Received: 01/03/00 

Z. Moisture: noL dec. ___ Date Analyzed: 01/03/GO 

Gc C O l ~ I t U l :  DB-624 ID: 0.25 (m) Dilution Factor: 1.0 
S o i l  A l i q u o t  Volume: ( llL So l1  Extracrs Volume : (a) 

CONCEXTRATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

5 . 0  
5 . 0  
5 . 0  

5 . 0  
5 . 0  
5 . 0  
5 . 0  

5 . 0  

OL.M.03.0 
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MAR-02-2000 THU 04:21 PM SOURCE ONE ASD 

8 

3 

FAX NO. 303 966 4555 

I.abrn clicnt 1l) Lab SDG I Client SDG I -  1 
1oooO10903 ’”3 LK01 (Blank) 4 
1000010904 VBLXOli.CS - (Laboratory Coulrol Sample) 
9901505001 fl(kR0970-03.063 19901505 (OOR0970.005 L. 

9901505002 EW70-004.003 
I - ” ’ -  - __._--. 

19931 5 05 ~OOR0370.005 

P. 03/16 

Volatile OrPa.n&s Case Narrative 

Samlr le Adalvsis 

Tho following sprmpies wezc analyzed for Volatile Organic Compounds using the analytical 
protocol refcrcnced in the “AnatySiS/lnGfTummlIt Information” scction of rhis case narrative: 

n n ~ ~ ~ - ~ n f u t ~ r i o n  : 

f3atch #: 4728 
Procedure: 
AnalyticaI Method: SW84G 826013 
Prep Method: SW846 5030A 
Lab Croap; Volatile Organics Federal 

8260B Volatiles In Soil Federal 

11 



MAR-02-2000 THU 04:21 PM SOURCE ONE ED FAX NO, 303 966 4555 P, 04/16 
t 

RINP 00R0970 , 

i 

In.uirunrmt Configwatiotr 

The samples reported in tlris sample deiivcry p u p  (SDG) were d y z c d  on one or morc of the 
followhg instrument systems (instrument systems are identified by the ~nstnunent ID 
dmipations listed below which can bc found on thc raw data or blivjdiid form headers); 

SDW OORO970.005-Vc1A 

page 2 of 6 

12 



MAR-02-2000 THU 04:21 PM SOURCE ONE ASD FAX NO, 303 966 4555 P. 05/16 

RIN# 00RO9‘10 : 

I 

&&&ratim In form&pGz 

. &&l Cdibration 

Rnp0l-t. 
For a completc list of data act; assaciakd with the initial c&briition, see the CaIibration HffikXy 

All initial calibrrrtion qtiircmenLs b e  heen mct for this analysis- 

-. C W  Ueuuireme~irrfs: 

All continuing d%ratian (CCAL) crit&a have becn met for this smplc set. 

Qual+ Con pol fQCLIafornration: 

~.saltrrrle De,umatloon 

The annlyses of 8 &x q & ( o  (MS) md matciX spike dnpl~catc (MSL)) were analyzed on a 
sample of Sirnilat matrix in th~ KHCQ SDG H ooKo970. 

$urrozatqRecoveries 

Surrogate recorwies in idI samplcs were within thc requhd accqtance criteria, except for the 
IoIlowing: 

W” 

Surrogate Standards 

Dibrorno f l u o m c h c  
- -  

In a e  kdhl analysis, the recovcty of dibromofluoromethane  as low. The simple was 
rcbaalyzed out ofhold and thc recovery ofthis m g a t e  was acceptable. A copy of the 
rrmrtlysis was incIudcd in the Samplc Preparation Raw Data Package portion of this package. 
‘l‘he result for acetone, the only target analytc detected, was similar io botb <analyses. 

% h k  Acqp-m-q 

h r.t~ meChcrd blank aadyzed in this tidrQpk? ael, no Laget analytes wfxe dctected above the 
squired reporting limir, however 4-methyl-2-pmtanone was dotccted below thc reporting l i d t  
at 1.6 ngkg A detection of this ‘malyte in smrples associated with the blank will be flagged 
with R “U”. 

LCS HecovervStaime~r 

AIl I-atoratmry control sample @CS) spike recoveries for this samplc sct were within the 
rquked acceptance limits. 



MAR-02-2000 THU 04:22 PM SOURCE ONE ASD 

Samp ID 

FAX NO, 303 966 4555 

comments 

P, 06/16 

RXNR OOR0970 : 

Ms/MsI, Reeoven, Stkzimtsc~ 

?’he MXldSD spike recoveries fix lhis samplc set were within the required acceptance Iirnits, 
except For the low recovery of benzcnc in &c MS and the high rmvw of l5ichloroethylenc in 
the MSD. The trend for the recoveries of die spiking c o ~ u n d s  in the MS was similar to that of 
the MSD; bamnc rzcoVering low and rrlcHmctliyknc hi& H o m e r  the recoveries were 
lower for all in the MS- Uuc to the similarity, the catlsz for failed rccovrrics nzy be due to 
matrix effect. 

Sncilt 00R0970.005-VOA 

Pay 4 of 6 



MAR-02-2000 THU 0 4 : Z  PM SOURCE ONE ASD FW NO. 303 966 4555 P. 07/16 

RINff 00R0970 1 
: 

I 

MiSceiknem. c Informdon; 

Manual htenrai2ms 

Data liies *associated with the initial calibration, cox~tintGng calibration chcckfs), and satople(s) 
may have been manually htegmtedto correct misidmtification of p& by tho intemtion 
s0fiwa-e. Mmml intc;grations are p d i n n c d  whcn sclcctivc compounds exhibit poor peak 
shapes at low comxotxatios, 
is~rneric compounds contained on the! extended reporting list. XapplicaMe, peak profiles for the 
& s t d  cumpounds are contained in the raw data section. 

Additiumzl Comments 

The additional comments field js used to address special issues associatcd with w h  andySis, 
cmfy  rnethodlcontractud issues pcrtainidg to the analysis and to list any report documents 
generaled as amUt of sample analysis or review. No addilional commmts were rcquircd for 
tixis smple set. 

RS a re-sult ofovcriqping retention time! windows of similar 

! 

RCYit?w/F/al S U t i O I C  

GEL requires all analytical data to be verified by a qualified data vaIidator. 

The following qualified data validator has r&iCWed this case narrative for conteht and 
accurttcy: 

SDG# DQR0970.0M-VOA 

Psgc 5 of6 

15 
I 



MAR-02-2000 THU 04:22 PH SOURCE ONE ASD FAX NO. 303 966 4555 

2B 
SOIL VOLATILE SYSTEM MONITORING COMPOCIND RECOVERY 

P. 08/16 

RIN# 00R0970 

tab Name: C?E!XERAL ENGINEERING LABOR Contract: N / h  

Lab Cado: N/A 
Case No.: N/A 8% NO. : N/A SDQ NO.: 00R0970.005 

02 VBLKO1 
03 00R0970-00~.003 
04 I 00'R0970-004.003 

a 

OLM03.0 page 1 of 1 FORM XI: VOA-2 



MAR-02-2000 THU 04:23 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 09/16 

RIN# 00R0970 : 
I 

3t3 
SQTL VOLATILE rm CONTROL SAMDLF 

Lab Name: GENERAL ENGINEERING LABOR 
Lah Code: N/A C a m  No.: N/A SAS NO. : N/A SDG No.: 00B0370.005 

Matrix Spike - EPA Sample No.: VBLKO1 

Contract: N/A 

Level : (low/rned) LOW 

I I -.- 

# Column to be used to f l a g  recovery and RPD values with an asterink 

* Values outside of QC limits 
RPU; 0 out of 0 outside ljmits 
Spike Recovery: 0 out of 5 o w s i d e  limits 

COMMENTS: 

FORM 111 van-2 OLM03 - 0 

18 



MAR-02-2000 THU 04:23 PM SOURCE ONE A S D  FAX NO. 303 966 4555 

RINa 001t0970 

0 .o 
0 . 0  
0.0 
0 . 0  
0 . 0  

1 

49.6 
45.1 
7 9 . 8  
47.0 
4 4 . 2  

MSD MSD 

R E C  # 

97 

COMPOUND 
*n----.I.. _ _  -___ li-i=r===== 

1,l-Dichloroethylcne 54.4 
Renzcne 5 0 . 0  90 

Toluene 5 5 . 8  52 - 3  94 
Chlor obon zene 55.8  5 0 . 2  90 

T r i  chlorocthylonc 5 5 . 8  8 9 . 4  160" 

I I - I -- 

P, 1U/16 

-- 
MS 
% 

REC # 
=Ei. .- 7-7 

89 
81* 

143 
84 
7 9  

QC . 
LIMITS 

REC I 

82;-13 6 
HSj-126 
52 -150 
7.3 - I17 
70-115 

I -_. _.. - - 

3B 
Son, vomc~l,~;: MATRIX SPIXE/MATKIX S P I ~  LWPLICATE RECOVSRY 

Lab Name: GENERAL EXGINEERING LABOR Contract: N/A 

Lab Code: N/A Catla NO, : N/A SAS NO. : N/A SUC, NO,: 00R0970 

Matrix Spike - EPA Sample No.: 00R0970-001. Level:(low/med) LOW 

QC LLMZTS 
RPD REC. 

= = = - = = = I  =s=r-== 

30 82 136 

30 173-117 

30 85-126 
30 '52-150 

30 70-115 

11 Cfi lUlnn to be used to f l a g  rccove- and RPD values w i t h  an asteriiik 

*- Values outside of gC limits 

RPD: 0 out of 5 outside l i n i i t s  
Spike Hecovery: 2 out of 10 outs ide  limite 

FORM I11 VOA-2 OLM03.0 



MAR-02-2000 THU 04:23 PM SOURCE ONE ASD 

I- _- 

FAX NO, 303 966 4555 

6.1 
6.1 
6.1 
6 . 1  
6 - 1  
6.1 
G.1 

37.0 
6.3. 
6 . 1  
G.1 
6 - 1  
121 
6 . 1  
6.1 
6-1 
6.1 
6 . 3  
6.1 
6.3. 
6-1 
6.1 
6.1 
G . 1  
6.1 
6.1 
6.1 

6 0 . 6  
6.1 
6.1 
6 , l  
6 - 1  

G O - G  

P. 11/16 

u 
u 
u 
IT 
U 
u 
U 
J 
u 
U 
u 
U 
u 
IT 
U 
U 
3 
U 
U 
u 
U 
u 
U 
U 
U 
u 
U 
u 
li 
U 
U 
u 
u 

RINf 00R0970 I 

3.A E m  SAMPLE NO. 
VOIATILE ORGANLCS ANALYSIS DATA SHEET .- 

Lab Nalne: GENERAL ENGINEERING LABOR 
Lab Code: N/A C a m  No.: N/A SAS NO. : N/A SDG NO.: OOR0370.005 

Contract: N/A 

Matrix: (soil/watcr) SOIL 
Sample wt/vol; 5 .0  ($I/&) G , tab File ID: 8P2l.9 

Level: (Icrw/rned) LOW 

% Moiatrurr,: not dec. 18 
@Z C0111mn: UU-624 ID: 0.25 (m) Diltlciion Factor: 1.0 

 ab sample ID; 9901505001 

D a L e  Received: 12/23/99 

D i r t e  Analyzed: 12/28/99 

Soil. Uxlrrac: I; volume ; _.. (UL 1 soil Aliquot Volume (UL i 
Q 

1 COMCENTRATION UNITS: 
CAS NO. COM POUN U (ugjL or ug/Ks) UC/KG -- 

I 

FORM T VOA OLJV103 ~ O 

25 



MAR-02-2000 THU 04:24 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 12/16 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

00R0970-003.C03 
Lab Name: Ol3.NERlll.1 EXGINEERING IABOR Contract: X/A I- 

SAS No. : N/A SDG No.: 00R0970.005 Lab Code: N/A Case No. : N/A 

Matrix: (suil/water) SOIL 

Sample wt/val : 5.0 ( g / d )  G Lab P i l e  ID: 8P219 

Level: (low/rncd) LOW Date Received: 12/23/99 

Z N o i u C u r e :  not dcc. 18 Date Analyzed: 12/28/99 

GC! CO~URUI: 013-624 ID: 0 . 2 5  (m) Dilution Factor: 1.0 

T,ab Sample ID: 9301505001 

Soil Extract Volume : (UL) soil  Aliquot Volurne: (UL 

CONCENTRATION UNITS: u 
CAS NO. CONPOUNP (ug/L or ug/Kg) UG/KG 

J 
I 
J 
J 
J 
J 
3 
7 
IT 
J 
LJ 
LJ 
U 
U 
U 
U 
U 
u 
U 

G . l  U 
6.1 U 
6.1 u 
6 . 1  IT 
6 - 1  u 
6 - 1  U 
6.: U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6 . 1  U 
6 . 1  
6.1 
6.3. 
6 . 1  
6 , l  
r ’ 1  O.Ll 
6 - 1 ’  
6.1 
6 -1 
6 . 7. 
6.1 
6 - 1  
6.1 
6.1 
6.1 
6.1 
6 - 1  
6.1 
6.1 

FOW I VOA OL”3 . 0 



MAR-02-2000 THU 04:24 PM SOURCE ONE ASD FAX NO, 303 966 4555 P. 13/16 

RIN# 00R0970 

fA BPA SAMPLE NO. 

1 VOLATILE OKGANXCS ANALYSIS DATA SHEXI' 

Lab Name: Gk%ERATt ENGINE&KING LABOR 

L a  Code: NJA 

Matrix: (soil/wqLer) SOITI 

Sample wt/vol.: 5.0 (g/mL) G 

Caso NO-: N/A  

Level: (low/med) LOW 

% Moisture: not dcc. 9 

Contract 

SAS No. 

I I ,: N/A 

: N/A SDG No. : 00R0970.005 

Lab S a q l e  TD: 9901505002 

Lab F i l e  ID: 8P220 

Date Received: 12/23/99 

D a t e  Analyzed: 12/28/99 

5 . 5  u 

5 . 5  u 
5.5 u 
h.5 u 
5 . 5  u 
5 . 5  u 
110 u 
5 . 5  w 
5 . 5  u 
5 . 5  u 
110 u 

5 . 5 L  

5 . 5  u , 
i 
I 

I 5 . 5  u 
5 .5  IJ 
5 . 5  u 
5 . 5  u 
5.5 u 
5 - 5  u 
5 . 5  u 
5 . 5  u 
5 .5  u 
5 . 5  u 
5 . 5  u 
5 . 5  
5 . 5  u 
5 . 5  u 

55.2 u 
5 . 5  u 
5.5 u 
5 . 5  u 
5 . 5  IT 

55 . 2  u - 
OLM03 . 0 

32 

.-- 



MAR-02-2000 THU 04:25 PH SOURCE ONE ASD FAX NO. 303 966 4555 P. 14/16 

RINU OOR0970 

3.A EPA SAMP1,E NO. 

00R0970-004.003 i -- I VOI.Al'XLG ORGANTCS ANAIYSIS DATA SHEET 

Lab Name: G E N E W  ENGSNEERING LABOR Contract: N/A 

L& codcZ N/A Casu No, z N/A 6AS NO.: N/A 

Matrix-. (ooil/waterl SOIL 

Sample wt/vol; 5.0 (g/rnT.) G I;& P i l e  ID: 8P220 

Level: (low/med) LOW Date Received: 12/23/99 

4; Moisture: not. dcc. 9 Date Analyzed: 12/28/99 

oc COl~mn-. DB-63.4 ID; 0.25  (m) Dilution Factor: 1.0 

Soil Excract Volume : soil Aliquot Volume:  

SDG No.: OOR0970.005 

Lab Sample TD: 9901505002 

(UL 

CONCENTRATION UNITS: Q 
CAS NO. COMPOUND (ug/L or ug/Kg) UO/KG 
-&- 

..- ---I 
5 . 5  
5 . 5  
5 . 5  
5.5 

u 
u 
u 
u 

5 . 5  
5 . 5  
5 . 5  
5 . 5  
5 . 5  
5 # 5  
5 . 5  

u 
u 
u 
u 
u 
J 
J 
J 
f 
5 
J 
J 
U 
LJ 
U 
J 
LT 
'j 
U 
U 
U 
U 
U 
U 
-- 

5-51 
5 - 5 ,  
5.5 
5 . 5  
5 . 5  
5 . 5  
S.5  
5.5  
5 . 5  
5 - 5  
5 . 5  
5 . 5  
5 . 5  
5 . 5  
5.5 
5.5  
5 . 5  
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MAR-02-2000 THU 04:25 PM SOURCE ONE ASD 
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FAX NO. 303 966 4555 

3 . v  
5 . 0  
5 . 0  
s .0  
5 . 0  
5.0 
5 . 0  
100 
5 . 0  
5 . 0  
5 . 0  
5 . 0  

5 .0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5 , o  
5 . 0  
5 . 0  
5 . 0  
1.6 
5 . 0  
5 . 0  
5 . 0  

5 0 . 0  

l o o  

5 . 0  

P, 15/16 

u 
u 
u 
3 
u 
u 
u 
u 
u 
u 
11 
u 
u 
u 
u 
u 
u 
u u 
u 
u 
u 
u 
11 
u 
J 
u 
w 
w 
u 

u 

u 

Lab Namc: GENERAL ENGINEERING LABOR 

Lab Code: N/A 

Matrix: (soil/water) SOIL 
Sample wt/vol; 5.0 (g/mL) G 

Level: (low/mcdl LOW 

'k Moisture: not dec. 

Case NO.: N/A 

GC C s l u m ;  DB-624 ID: 0 - 2 5  (m) 
Soia Extract Volume! . (UL) 

Contract 

SA5 No. 

I I N/A 

N/A SDG No.: 00R0370.005 

Lab Sample ID! 1000010903 

Lab F i l e  ID: 8P206KHCO 

Date Received; 12/28/99 

Date Analyzed: 12/28/99 

Dilution Factor; i.0 
Soil Aliquoc Volume: (UT 



HAR-02-2000 THU 04:25 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 16/16 

RXN# OOR0970 

Tab Name: G E N S W I I  ENGINEERING LABOR 

Lab Code; N/A 

Matrix : (80 il /water) SOIL 

Case No.; N/A 

Sample wt/vol: 5.0  (g lm ; )  G 

Level:  (low/med) M W  

5 Moisture: not dec, 

GC Colii\n:  DB-624 TD: 0 . 2 5  (mm) 
Soil. Extract Volume: (dl 

I I CoriLracL : N / h  

SAS No. : N/A SIN NO, : OOR0970.005 

Lab Sample ID: 1000010953 

Lab File ID: 8P206KHCO 

Date Receivcd: 12/28/39 

Date Analyzed: 12/28/99 

Dilution Factor: 1.0 

Soil A l i q u o t  Volume: - (UL 

I 

5.u u 
5.0 13 
5.0 u 
5.0  rJ 
5 .0  u 
5 - 0  u 
5 . 0  u 
5.0 11 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5.0 u 
5 . 0  u 
5.0 u 
5 . 0  u 
5.0 u 
5.0  w 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5.0  u 
5 . 0  u 
5 . 0  w 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 .0  u 

5 . 0  u 
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DEC-20-1999 fiON 01 : 41 P1.I SOURCE ONE A S D  
DEC-17-99 FR I  03:N PM 

FAX NO. 303 966 4555 
FAX NO, 

'his rstdscmn nrpoi-t provides the u c r  with Iho data irmcssary to mako Ll.O.'l'. shipping crilcrla 
curnpfinncc dctorniinotiang md -mot bo uscd for any olhar purpose. The methods uIlli/w.l for this 
nnntysls am I A I 8 6  and 1,4188. Tho ~ O T C i s s s i f i d o n  is ddcmincd by suma~ing lhhc nlplw and 
bctn aclivllics with thoit asswiaml Lwo-stgma ermr terms. Classification isNONMD ifthe total 

, ---..".-.. . . _-- .--- -- 
Case Nurrat~vc Thk sample was a n a m  In 659 Radiochemistry Lab for a DOT screen. NO 

nornabs aaarmd during analysis. AN QAfQC was within limits. i 

P, 02/06 
P. 01 

I SIN: UM901-L8 



DEC-20-193~ i'ldtu 01 : 41 l'tl SOURCE ONE ASD FAX NO, 303 966 4555 P, 03/06 
DEC-17-00 FRI 03:19 FPX Na P, 02 



DEC-20-1999 I.1c)W 01 : 41 Pl.1 SOURCE ONE ASD 
DEC-17-89 FRI 03:19 Pfl 

FAX NO, 303 966 4555 
FAX NO. 

Appro vnl 

' ! 

P. 04/06 
P. 03 

I 



FAX NO. 303 966 4555 P, 05/06 
FAX NO, P. 04 

........ . . . .  
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SOILSEMENT~ 
Durt and Emrio6 Control Agent - 

TRADENAME: SOIL-SEh4ENT@ 
CHEMICAL NAME: POLYMER EMULSION 
SYNONYMS: DUST PETARDANT 
CHEMICAL FAMILY: NIA 
MOLECULAR WEIGHT: NIA 
FORMULA: AQUEOUS ACRYLIC VINYL ACETATE POLYMER E W S I O N  
CAS REGISTRY NO.: PRODUCT A BLEND - NO NLTMBER ASSIGNED 

- NAME CAS REG NO. WT. Yo 

Acrylic & Vinyl 
Acetate Polymer Non-hazardous 5-50 

Water 7732-18-5 95-50 

Acrylic & Vinyl Acetate Polymer Non-hazardous 

Water Non-hazardous 

EYES: 

INHALATION: 

SKIN: 

INGESTION: 

Flush eyes with flowing water at least 15 minutes, get medical attention. 

Move subject to fresh air. 

Flush with large amount of water or wash with soap and water. 

Give water to drink. Call a physician. 

NEVER GIVE FLUIDS OR INDUCE VOMITING IF PATIENT IS 
UNCONSCIOUS OR HAVING CONVULSIONS. 

PAGE I OF 5 DATE REVISED: 09IQ1196 FILE S:L?.HARED\MSDSSORSEMEVOOO 



a 

FLASH POINT (TEST METHOD): Non-Combustible 

AUTOIGNITION TEMPERATURE: N/A 

EXTINGWSHDG-MDIUM: N/A 

SPECIAL FIREFIGHTING PROCEDURES: N/A 
UNUSUAL FIRE AND EXPLOSION HAZARDS: Material can splatter above 212°F. Dried polymer film can 

b u m  but will not support combustion. 

SPILL AND LEAK PROCEDURES: Dike and control spill. Transfer l i e d  to containers for recovery or disposal. 
Keep spills out of sewers and open bodies of water. 

STORAGE: Keep in a cool, dry, ventilated storage area and in closed containers. 
Avoid freezing temperatures. Minimize contact with the air to prevent 
microorganism contamination and reduce the formation of skins on the 
surface. 

HANDLING: Handle in a well ventilated work space. 

RESPIRATORY PROTECTION: 

VENTILATION: 

EYE PROTECTION: 

PROTECTIVE CLOTHING: Impervious gloves recommended. 

OTHER 

None required if good ventilation is maintained. 

Mechanical exhaust at point of contaminant. 

Chemical splash, goggles recommended. 

Under normal handling conditions, the risk of exposure to residual monomer 
is negligible. 

PAGE 2 OF 5 DATEREVISW: W01M FILE: S:t%L4RED\MSD9SOILSEMRZOOO 



BOILINGMELTING POINT @ 760 mm Hg: 

VAPOR PRESSURE mm Hg GJ 2OOC: 

SPECIFIC GRAVITY OR BULK DENSITY: 

SOLUBILITY IN WATER. Dilutable 

APPEARANCE: Milky White Liquid 

ODOR: Characteristic Acrylic odor 

pH: 4.0 to 9.5 

2 12'F 

17 

1.01 to 1.15 

STABILITY: Stable 
CHEMICAL INCOMPATIBILITY: 

HAZARDOUS DECOMPOSITION PRODUCTS: 

HAZARDOUS POLYMERIZATION: Does not occur 
CONDITIONS TO AVOID: NIA 
CORROSIVE TO METAL: No 
OXIDIZER. No 

No hazardous reactions are expected to occur under normal 
industrial conditions. 
n e m a l  decomposition in the presence of air may yield 
carbon monoxide and/or carbon dioxide and water. 

EFFECTS OF OVEREXPOSURE 

INHALATION: Vapor from stored, undiluted product can cause headache and nausea. 

SKIN: Stored, undiluted product is slightly irritating to skin. 

EYES: Slightly irritating to eyes. 

INGESTION: May be irritating to digestive tract. 

OSHA ACGIH 
STEL 

Acetate Polymer None None None None 

Water None None None None 

NAME TWA STEL TWA 
Acrylic & Vinyl 

0 



Animal toxicity studies on blended SOIL-SEME"@ have not been carried out because we believe the fish toxicity 
studies done on the blend demonstrate it is as non-toxic as the individual emulsions which go into the blend. 
TABLE #1 gives the results of our fBh toxicity tests. 

In Summary, these data show that the LCm of SOIL-SEMENTO on goldfish is somewhere above 12,500 ppm. 
This is extremely low toxicity, especially in view of the legal requirement that chemicals must be labeled "toxic to 
fish" only if their LC, is less than 1 .O ppm. 

The 48 hour LCs for Daphnia Magna based on nominal test concentrations and mortality at the end of testing was 
calculated to be 3,482.8 parts per million @pm). 

WASTE DISPOSAL METHOD: 
Coagulate the emulsion by the stepwise addition of ferric chloride and lime. Remove the clear 
Supernatant liquid and flush to a chemical sewer or landfill. Incinerate solids and the contaminated 
diking material according to local, state and federal regulations. 

CONTAINER DISPOSAL,: 
Do not re-use containers. Do not weld on metal containers. 



D.O.T. PROPER SHIPPING NAME (49CFR172.101): 

HAZARDOUS SUBSTANCE (40CFRl16): NIA 

REPORTABLE QUANTITY (RQ): N/A 
D.O.T. HAZARD CLASSIFICATION (49CFR172.101): Non-regulated 

None 

D.O.T. PLACARDS REQUIRED: None 

POISON CONSTITUENT (49CFRl73.343): NIA 

BILL OF LADING DESCRIPTION: 

C NO.: NIA 

UN/NA CODE: NIA 

Liquid plastic, NOS 

SOIL-SEMENT@ is not a restricted article according to the Department of Transportation and International Air 
Transport Association regulations. 

EPA SARA Title I11 hazard class: None 

OSHA HCS hazard class: Non-OSHA hazardous (29CFR1910.1200) 

EPA SARA Title III Section 313 (40CFR372) 
Toxic Chemicals present in quantities greater 
than the “de minimus” level are: None 

This product is not a “controlled product” under the Canadian Workplace Hazardous Material Information System 
(WHMIS) 

ABBREVIATIONS AND SYMBOLS: 

N.D. - Not Determined N.A. - Not Applicable 
< -LESSTHAN > -MORETHAN 

N.T. - Not Tested 

DATE REVISED 09/01/96 FILE S:SHAREDWSDSSOILSEMNWO PAGE 5 OF 5 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Memo, Glovebox Operations in Rooms 154 and 160. 

Memo, Waste Crate Movement. 

Summary of All Hands Meeting. 

Memo, Lessons Learned Meeting. 

Memo, Glovebox Training (68-225). 

Memo, Glovebox 21 15 and Glovebox 6120 Removal. 

Memo, PIGMA Welder. 

Memo, Glovebox Removal, Room 222 

779 Closure Project Health and Safety Notes. 

Presentation, Lessons Learned Review. 

Building 779 Cluster Final Status Survey. 



INTEROFFICE 
CORRESPONDENCE 

DATE: October 13, 1997 

To: Distr ibution 

FROM: L. A. Pasquin1,.779/886 Closure Proj, Bldg. 779, X3201 

SUBJECT: LESSONS LEARNED 779 PROJECT - LAP-157-97 

Ref: Occurrence Report RFO--KHILL-779 OPS - 1997-0024 

Attached is Building 779 Lessons Learned No 1997-0004 regarding a contamination 
incident after completion of glovebox operations in Rooms 154 and 160 in Building 779. I f  
you have any questions regarding this occurrence, you can contact J. J. Mackin at extension 
8103, Pager 1702. 

RG W:ras 
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Lessons Learned 779-0004 

Modesty Clothing Discovered Contaminated 
Occurrence Report RFO-KHLG7790PS-19974024 

On 9/18/97, at approximately 1630 hours, after completion of glovebox operations in  Rooms 154 and IGO, 
an Experimental Operator (EO) self monitored and discovered contamination on the exterior of anti- 
contamination clothing. A Radiological Control Technician (RCT) was called who perfonned a full body 
frisk and confirmed 3500 disintegrations per minute (dpm) per  100 centimeters squared (cm2) of alpha 
contamination on the exterior of the anticontamination clothing. The EO Supervisor, assisting with llie 
Same operation, was found to have 1100 dprn per 100 cm2 on modesty clothing and 400 dprn on 
paperwork that was being hand carried. The Supervisor’s contamination was discovered at the step-off 
pad. 

The Shift Manager was immediately notified who terminated glovebox operations in Building 779 and 
posted the two rooms for respiratory protection. Other personnel involved in the same operations were 
monitored with no corltamination identified. The two rooms were surveyed and high volume air sainples 
were taken to detennine the extent of contamination. Surveys identified 6.000 dpin in Rooin 154, 011 

Glovebos 1364 gloves. 2,000 dpin was found in Room 160 on Glovebos 865 gloves and 800 dpn1 localcd 
on the floor. The high volume air sampler and fixed air heads in Rooms 160 and 154 did not indicatc 
elevated containination levels. The source of the contarnination was later identified to be a pin-hole in 
each of two gloves located on Glovebox 1364. The contamination was then tracked 10 Rooin IGO, wlicrc 
the EO entered Glovebox 865 gloves. Eiqensive surveys were taken in adjoining Iiallways arid orlier 
suspect rooms (pathway the EO had taken) with no further contamination found. Precaulionar). nasal 
smears were taken on the employees involved with no detectable levels of contamination found. The 
contaminated areas were deconned and the two degraded gloves on Glovebos 1364 were replaced. 

Fact-Finding and Corrective Action Meetings were held on Monday, 9/22/97, to detennine the facts and 
corrective actions necessary to prevent recurrence. Glovebox operations were susperidcd until all 
gloveboxes in Building 779 were resurveyed and released by the Radiological Control Teclinicians 
(RCTs). The corrective actions are summarized below: 

Short Term Corrective Actions 

Verify tliat the combos and alpha nets  used during this incident were operable a i d  iii-senrice. 
Completed. 

Deteriiiine the age of the gloves currently in-use on Glovebox 1364, Roo111 154. Coinpleted. 

Issue a Lessons Learned regarding cross containination and the importance of utilizing correct 
surveying techniques. Completed. 

Conduct a briefing for all building personnel regarding the “Lessons Leanled” from this iricidciit 
Completed. 

Replace the 2 degraded gloves on Glovebox 1364. Completed. 

Re-survey all gloveboxes in Building 779 before operators are allowed i n  the gloves. Co~iipleted. 

Remove the glove port covers from Glovebos 1364. Cornpieted. 



, . . -  

Long Term Corrective Actions 

Evaluate the practice of taking off personal articles at the step-off pad before monitoring. 

Several important lessons were learned as a result of this occurrence regarding the importance of attciition 
to detail and adequate administrative controls. Because deactivation activjties in Building 779 involve 
entering gloveboses which may have been unused for long periods of time, i t  is critical to raise the workcr 
awareness to cspcct possible degradation of the glovebox gloves and to use strict attention to detail wlieii 
working with these gloves. 

Strict attention to detail is mandatory by personnel entering gloves which may have aged and beeii 011 

gloveboxes for long periods of time. Both operators utilizing the gloves and RCTs surveying tlie glo\ics 
should espect degradation and treat the gloves with that in mind. To prevent funher contazninatjoi, froiri 
possibly degraded gloves, glovebox entry was proliibited in Building 779 until each glovebos was 
resurveyed and released by die RCT. The RCT perfonned a thorough survey of the gloveboxes iricludiiig 
surveying between the glove fingers where degradation is most likely to occur. Additionally, the gJ0i.c 
port covers ifwe sun.*cyed, proving that they also were a source of hidden contaminatioii. The 
contaminated port covers were removed and packaged as contaminated waste per plant proccdurcs. Tl~c 
reiiiaiiiing port covers were removed to prevent further hidden contamination probleins. 

Enhanced a\v;irciiess by the operator inus[ be used wliile self monitoring when exiting glovebos glovcs. 
Past containination problems in Room 154 were known because of the properties associated \vi111 Iiydridc 
operalions i n  Glo\.cbos 1364. On 9/18/97, upon esitirig Glovebox 1364, the EO monitored his Iiaiids oii 

the alplia iiiet after reinoving his hands from each glove. The EO then proceeded to the corlibo loc;~~cd 
outside Room 154. Finding no contamination at the alplia mets or the combo. the EO rhen procecdcd 1 0  

Rooni 160. \\liere lie entered the gloves in Glovebox 865. Upon finishing his work, lie es i~ed ~llc glovcs 
mid checked his liarids on the alpha met located on Glovebox 865. Again. finding no contaiiiiiialioi~ I K  
proceeded to the combo located at tlie entrance of Room 160. This time, however. contan~~natIoii X \ X  

detected at tlie coiiibo and he called for a RCT who petfonned a full body frisk. The RCT identified .?NO 
dpin of alpl~a ~on~a~n ina t ion  on-the EO’S anti-contamination clothing. While the EO had used tl~c alplt;i 
met and combo to self monitor, he did not pick up any contamination until frisking himself for tlie i if[h 
time. It is possible for alplia particles to become entrapped between the folds of anti-cotitaininarioii 
clothing. I t  is very important, therefore, to inonitor slowly and ensure every fold of clothing is adeqrmicly 
monitored. Additionally, i t  is important to monitor between the glove fingers \\liere conlainiiialioii IS 
tiiost likely to occiir. 

To assiire the operability of the instruments used by the EO, the in-service dates were verified ciirrciit ;IS ; I  

corrective action. Operability checks are perfonned daily with a source check i n  Building 77‘9 by 2 1 1 1  

independciit orgar~im~ion. No discrepancies were found. To disseIninate the importance of atleiit ton 10 

detail by all pcrsoniiel entering gloves and all RCTs surveying gloveboses, a “Lessons Leanled” bricfiiig 
was developed and implemented to building personnel. Additionally, tlie “Lessons Leanied” iiieiiio IS 
being dlstribured to Site personnel who may benefit most from the infonnarion. 

, 
Adequate adiiiiilistrative control is mandatory to effectively control contaniinatioii especially i r i  tile crii of 
deactivation uAicli includes tlie unexpected or unknown. The manufacture date of die degraded g l o ~ s  011 

Glovebos 1364 \vas 1992. With no required forinal system at the Site to inspect or periodically cll:iilgc 
out glovebos gloves i t  is critical for each glovebox worker to personally inspect gloves prior lo usiilg flxtll. 
It is especially iriiportant to inspect for contamination, degradation, and mariufacluririg dates. If a gIo\:c is 
suspect. they should be replaced with new gloves prior to working in the glovebox. Fiiially, the citrrciil 
practice of taking off personal articles at the step-off pad is being evaluated to detcrinirie its iideqwic\’. 
The Supervisor may have crosscontaminated her modesty clothing with tlie contaminated papenvork 
while self monitoring. For radiological controls to prove effectual, administrative controls intist be 
adequate and strictly followed by personnel. 



e 
INTEROFFICE CORRESPONDENCE 

LESSONS LEARNED: 

When interpreting the requirements of the Rocky Flats Transportation Safety Manual, personnel 
should be aware that the transportation definition of Hazardous Materials, unlike the Resource 
Conservation Recovery Act (RCRA) definition, includes radioactive as well as other hazardous 
materials. This definition, therefore, prohibits transportation of low-level radioactive waste crates e between buildings via forklifts. 

Violation: On September 30. 1997. during a procedure review by Facility Management, it was determined 
that a procedural violation had occurred when a low-level radioactive waste crate was transported 
between Buildings 779 and 776 using a forklift. The Onsite Transportation of Hazardous and Radioactive 
Materials Manual, 1 -T93-TRAFFIC-110, prohibits the use of forklifts for transporting hazardous materials 
over or across roadways shared with vehicular traffic. 

Background: 

The low-level waste crate was scheduled to be transported via a closed truck at 0830 hours on 9/30/97; 
the truck did not arrive as scheduled. Trucking was rescheduled for 1330 hours that afternoon but again 
did not arrive as scheduled. Facility Management requested assistance from the responsible site 
organization to aid in transporting the waste crate. Because several roads were closed which limited 
trucking from entering the Protected Area (PA), Facility Management asked the Traffic authorities if they 
could move the waste crate via a forklift to the receiving building, which was nearby. 

Upon verifying that a qualified forklift operator was available and the waste crate was low-level radioactive 
waste and not hazardous (per RCRA) , the Traffic authorities concurred with Facility Management that 
moving waste crates was an acceptable past practice at the Site. Facility Management interpreted this 
information to mean they had the authority to move the waste crate from Building 779 to Building 776 via 
the forklift. The crate was then moved via a forklift by a qualified forklift operator with the use of spotters. 

, 

After the waste crate was transported via the forklift, further review of the Rocky Flats Transportation 
Safety Manuals by Facility Management, revealed that the manual definition of hazardous material 

0 
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included radioactive material (see Transportation Manual, 1 -T91 -TRAFFIC-I 00, Section 4, Definitions). 
Specifically, the definition says, “Hazardous material . . . is an all-inclusive term which covers radioactive 
and other hazardous materials ... . When asked by the Traffic authorities if the waste crate was 
hazardous, Facility Management, however, used the common and known definition as defined by the 
Resource Conservation Recovery Act (RCRA). Hazardous waste per RCRA as cited in the 1 -C75- 
HWRM-03, Hazardous Waste Requirements Manual is defined as any solid waste or waste-like material 
that exhibits a hazardous characteristic identified in the regulations (Code of Colorado Regulations, 6 CCR 
1007-3) or that is specifically listed as a hazardous waste in the regulations. Because the low-level waste 
crate was not defined hazardous by the RCRA definition. the interpretation by Facility Management was 
that the crate was not, in fact, hazardous when referring to it in regards to transportation policies at the 
Site. 

. 

Root and Direct Cause: Policy not adequately defined, disseminated, or enforced 

Section 5.3, Loading/Unloading and Tie-Down, of the On-Site Transportation of Hazardous and 
Radioactive Materials Manual provides specific instructions under the Note on Page 15: Forklifts shall not 
be used as a means for transporting hazardous materials over or across roadways shared with vehicular 
traffic. Facility Management used the commonly known RCRA definition to interpret that the low-level 
radioactive waste crate was not hazardous, but indeed, was radioactive. The note was determined to 
apply to hazardous materials and, therefore, not radioactive materials. The definition section in the On- 
Site Transportation of Hazardous and Radioactive Materials Manual refered the user back to the Rocky 
Flats Dictionary and Section 4 of the Transportation Manual, 1-T91-Traffic-l 00. While this procedure was 
also contained as a procedure in the Rocky Flats Transportation Safety Manuals, i t  was a stand alone 
procedure. As a corrective action, a lessons learned memo has been disseminated to appropriate 
personnel who may engage in similar transporting activities. Additionally, the On-Site Transportation of 
Hazardous and Radioactive Materials Manual is being revised to clarify the definition of.hazardous 
materials. It is critical that the procedure clearly states that the requirement for movement by a closed 
truck (not forklift) applies to both hazardous and radioactive material. 

Corrective Actions Taken or Planned: 

1. Develop and disseminate a “Lessons Learned” memo emphasizing the importance of researching 
all applicable procedures before transporting low-level radioactive waste. 

2. Revise the On-Site Transportation of Hazardous and Radioactive Materials Manual to clarify 
definition of hazardous materiais (specifically, that hazardous materials includes radioactive 
material). 
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PRACTICES TO BE IMPROVED UPON TO INCREASE S A F W  
> Ensure First-line Management does not allow practices that may result in an injury by their 

personnel they are supervising. 
> Have Superintendents and Foreman of Building Trades be RFETS trained to ensure they 

know the requirements of the Site (Le., following work packages, following safety practices 
already identified through Lessons Learned, etc.). Make training for Superintendents and 
Foreman of Building Trades more rigorous to ensure they understand IWCP process, etc. 
Increase awareness of RFETS first-line managers to the conditions of demolition (i.e., 
increased dust); and increase awareness of Trades to the hazards present at RFETS and the 
requirements in place to protect them and the environment (Le., metals like mercury, 
corrosive chemicals, IWCP packages, etc.) 

> Temper the last minute pushing so hard for Performance Measures. 
P Follow IWCP packages accurately 
P Although we have policies against unsafe acts, it doesn’t appear that we enforce them on the 

same plane that we enforce training no shows, traffic violations, etc. 

> 

SAFE PRACTICES OBSERVED: 
> Craft very good about coming and questioning if they do not know if they are doing something 

the correct way, or if a forklifi is operable, etc. 
> Trades will come and question if they do not know if a metal is hazardous, etc. 

ARE PERSONNEL AWARE OF SAFETY INDICATORS: 
> Stop signs grab attention 
> Rewarding with donuts when no first aids is a very good indicator and grabs attention. 

Suggest though that in All Hands, do a slide that shows the occurrences, and indicate period 
that their performance is being rewarded. 

P Safety Indicators are published on the boards. but do not mean as much. Charts do not 
mean as much 

P Personnel do hear about Site accidents through Lessons Learned, ISM board, etc. 

PRACTICES TO BE IMPROVED UPON: 
> Site communication and integration of communication between companies. Used to have a 

vehicle to pass out information for Site employees about where to go for information, etc. No 
such vehicle is being used throughout plantsite anymore. Inadvertently step on another 
person’s jurisdiction, but not made aware of the requirement. 
IWCP Procedure has just been revised, but the JHIT is too restrictive, accomplished too early 
in the planning process,md no: functional. AHA more in tune to actual work being done. 
The way the Plant handles the First Aid situation. It is a requirement to send each hang-nail 
and scratch to Medical for a first aid (even though individual may have done at home). It may 
become a vehicle for a person to get out work for an afternoon, if they are so inclined. 

h 

> 

SPECIFIC SAFETY CONCERNS FOR 779 AREA: 
P Movement of Pedestrian Access Gate to west side causing issues: 

P Ensure exterior 705 light on to illuminate pathway for walking from guard shack to work 
> Put more sand/gravel around guard shack, muddy and slippery 
P Water downspout from 778 pushes water across the road between 778 and 705, very 

slippery in winter and snow. 
P Slow down forklift 
> Slow down security vehicles 
h Correct poor housekeeping that is occurring in B779. 
h Work on communicating two different cultures to workers: 

> 
P 

The Construction culture that is dusty and “bang and go” 
The RFETS site culture that is clean and neat because of working around GBs and 
hazardous items. 



GENERAL COMMENTS: 
P Working safety is each individual’s personal responsibility. Do not always blame on someone 

or something else 
P Work on Site communication, and general communication. 
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Safety Fact Finding 
Lessons Learned Meeting 

January 27,1998 
779 Closure Project 

Background of Task and Activity 

As three workers were loading stainless steel plates on and off of cart, the worker steering 
the cart attempted to move the cart closer to the work location, however, the other two 
workers were unaware of this movement and as they turned around, the plate was falling 
and the two workers attempted to catch the plate causing hand bruising and smashing of a 
thumb. 

PPE Utilized 

Safety glasses with side shields 
Leather gloves 
Normal work coveralls 
Safety shoes 

Extent of Injury 

One worker smashed his thumb and one worker bruised his upper hand when attempting 
to catch falling plates. This was a medical first aid and no restrictions were warranted. 

Root Causes 

Lack of communication 
bet ween workers 

Need additional person to help unload plate 

Uneven pavement causing cart to move Wheels on cart swivel causing cart to tilt 

Corrective Actions 

A fourth person is to be utilized to help move plates (Implemented) 
A forklift is now used to move plates in a lot of cases 
Communications and attention to detail will be continually improved by awareness 
programs (Implemented) 
Utilize C-Clamp on carts (Implemented) 
Inspect and evaluate utilizing different cart 
Ensure pre-evolution briefings include cold side work 
Tape metal edges of sheet metal (Implemented) 



Safety Fact Finding 
Lessons Learned Meeting 

February 10,1998 
779 Closure Project 

Background of Task and Activity 

As workers were placing non skid material on plates on the floor in the 779 annex 
hallway, one worker who was bending down stood quickly up and bumped his head on an 
electrical box. This resulted in the worker receiving three stitches in the head region. 

PPE Utilized 

Safety glasses with side shields 
Leather gloves 
Normal work coveralls 
Safety shoes 

Extent of Injury 

One worker received three stitches in his head as a result of hitting his head on the 
electrical box. This was a recordable injury, however no work restrictions were placed on 
the individual. 

Root Causes 

Lack of communication among workers No bump caps or hard hats utilized 

Workers not aware of surrounding conditions Buddy system not utilized h l l y  

Corrective Actions 

Possible use of safety monitors for each work crew 
Utilize the buddy system more effectively 
Utilize hard hats or bump caps 
Pad electrical panels and boxes 



Safety Fact Finding 
Lessons Learned Meeting 

February 18,1998 
779 Closure Project 

Background of Task and Activity 

As workers were uncoupling pipe pieces with a crescent wrench, problems were 
encountered during the uncoupling phase and the two workers decided to leave the work 
area and regroup. As the workers were getting out of their crouched positions, one 
worker hit his head on a piece of support metal attached to the glove box. This resulted in 
the one worker receiving a laceration on his head. No stitches or restrictions were 
required. 

PPE Utilized 

Safety glasses with side shields 
Leather gloves 
Normal work coveralls 
Full set of anti-c clothing (Excluding respirators) 
Safety shoes 

Extent of Injury 

The one affected worker was taken to medical, examined and released. 

This was a first aid injury, and no work restrictions were placed on the individual. 

Root Causes 

Glovebox edges and support pieces not taped or covered 

Lack of communication among workers No bump caps or hard hats utilized 

Workers not aware of surrounding conditions Buddy system not utilized hilly 

Corrective Actions 

Utilize the buddy system more effectively 
Utilize hard hats or bump caps 
Pad sharp edges on glovebox and support pieces 
Improve IWCP walk downs to identifj sharp edges and support pieces attached 
to the glove boxes and other hazards in the immediate work area 



LESSON LEARNED: 
Fall protection planning does no good if the worker doesn't apply i t  on the job- 

Lesson Learned Number: SSOC -98-003 Date: February IO. 1998 

Description of Event: 

A maintenance elccuician was sianding on top of an 8-foot high control cabinet, withoiii 1311 proiection. . 
pulling wire through a conduit when he lost his balance He grabbed a fire spnnkler pipe for support. bur ii  

gave way, and he fell from the cabinet. severely spramng his ankle 

At a Fact Finding Meeting on the incident. the following information was provided: 

The work package contained directions on the use of fall proteciion. 
A Job Hazard Analysis identified the need to evaluate the need for fall protection. 
Although no Pre-Evolution Brief was given on the day of the incident because the same 
people were continuing the work, a pre-job brief was given at the job sire that included fall 
protectionharness tie-off requiremenrs. The worker that fell did noi attend the brief. 
Fall proiecrion equipment was i n  the room and available 10 the worker. 
The lvirc k i n g  pulled was the last one i o  complete the job. 
The worker was aware o f  fall protection requirements. but chose to ignore ihern as he focused 
on gciting the job done 

- 
- 

Follow-up Actions. 

All [.it I ~ i I J C ~  LmJucicJ 
protcciion and work ai elevated heights Dcficiencie~ found include thc following 

review of current maintenance and C O ~ S V U C I ~ O ~  projecis wi i l i  rcqxci to fall 

- - 
Toe boards missing from 5caffolds 
Fixed ladder, nor in~talled on scallold\ 
Hard hat areas not properly posted 
Ladders noi properly slowed when nor i n  use 

LESSONS LEARNJZD STATEMENT: 

Safety is a constant. It must be on everyone's mind, all the time. This incident is a 
good example of the worker losing focus on safety for just a short period of time, but 
the result was an injury that could have been much more serious. Safety awareness 
must remain at the forefront, from initial planning to the completion of  the job---no 
exceptions allowed. 



Lessons Learned / Generic ImpLications 
ill1 INFORMATION DISTRIBUTION Date: 2/24/98 

ACID SOLUTIONS REACT WITH STAINLESS STEEL TO [ 
GENERATE HYDROGEN 

I d 

Description: 

Recently, in Building 771, an explosive concentration of hydrogen was discovered in a piping 
system which had been operationally empty and stagnant for 20 years. In this case, a 
chemicalkorrosion reaction involving oxalic acid with stainless steel pipe generated hydrogen. 

Specifically, during a Tap and Drain operation of an oxalic acid piping system in Building 771, 
hydrogen in excess of 20% was unexpectedly encountered during the draining. Facilities should 
use the provisions of Standing Order 40, Hydrogen Control Safety Requirements, when 
breaching any acid system piping. 

Acid dissolution of stainless steel occurs relatively slowly; however, the stagnant conditions 
which existed for a long period of time in Building 771 were sufficient to generate hydrogen. 
Even weak acid solutions in stagnant dead legs (e.g., .5N oxalic acid) can lead to hydrogen 
generation over a period of time. 

Generic Implications / Lessons Learned: 
Acid allowed to set stagnant in stainless steel lines can generate hydrogen over a period of 
time. 

Utilization of chemical experts during planning processes may reduce the potential of 
encountering unexpected hazards. 

UeStiOnS? Contact K-H LUG1 Program Personnel' 1 Jim McLauqhlin. X3471 Dave Steinman, X5986 FAX 4960 

The information Oontained in this document was released pursuanl to the duties of discbsure as required by Federal and Slate laws and regulations. (x DOE Orders 
P 



Lessons Learned/ Generic ImpGicatiuns 
INFORMATION DiSTRl BUTION Date :  2/5/98 

[ SD-98-393 Document ID: 1998-RL-HNF-0004 e 
r 

THREE RECENT INCIDENTS OF DROPPED WASTE DRUMS HAVE 
HIGHLIGHTED THE NEED FOR A SAFETY REMINDER ABOUT HOISTING 
AND RIGGING. 

A 

Descri ptio n : 
Lessons Learned Bulletin 1997-RL-"F-0039 described an event resulting in an injury. 
A drum being lifted with barrel hooks on a continuous-loop sling struck an obstacle 
while being loaded onto a truck and dropped to the truck bed. A worker on the truck 
was injured when he fell to the ground while avoiding the falling drum. 

In another drum handling operation, the bolt on the lid clamping-ring became entangled 
in the free end of the hoist chain. The free end of the hoisting chain was traveling in 
the upward direction as the drum was being lowered. The load weight was relieved from 
the rigging, the hooks disengaged, and the drum dropped six to eight feet. There were 
no injuries nor spread of contamination. 
bucket to collect and feed out the free end of the hoist chain. 

The hoist was not equipped with a chain 

Recently while off-loading waste drums from a covered van in the Central Waste Complex, 
a drum was pulled off its pallet by a rope extension on the pull-down strap on the 
roll-up door of the van. No release or injuries occurred. This type of van typically 
has a strap hanging from the bottom of the roll-up door which the drivers/operators 
reach to close the door. 
bottom attached to the strap to make it easier to reach from the ground. The "eye" of 
the rope caught on the bolt in the lid band of a drum closure and dislodged the drum 
from the pallet causing it to fall to the ground. 

This particular van had an additional rope with a loop at the 

- ~ 

Generic Implications / Lessons Learned: ...e.... 

Proper rigging equipment must be used, procedures must be followed, and safe lifting 
practices must be observed to prevent dropping drums. 

Drum lifting devices which depend on friction or hook engagement may release their load 
if the drum weight is relieved while the drum is being handled. 

Trucks and vans used for transporting waste should not have any loose ropes attached to 
the roll-up door strap. 

Chain buckets can prevent hoist chains 'from contacting loads and becoming tangled on 
protruding bolts. 
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Lessons Learned I 
Generic Implications 

NEVVSLtlER 
LUG1 Document Number: LL-98-002.NL 
February, I998 

Equipment Rolls Off Dock 
Dave Steinman 

Always block or  brake equipment on wheels to prevent unwanted motion. 

On September 16, 1997, a piece of laboratory equipment rolled off the loading dock at Oak 
Ridge. The equipment was damaged beyond repair. Personnel had not blocked or secured 
the equipment, which was on wheels, because they believed the dock was level. By  the time it 
was discovered that the equipment had begun to roll down the slight incline of the dock, it was 
too late to stop the accident. 

Other incidents have been reported where failure to block or secure equipment has resulted in 
an accident: an unoccupied forklift parked on an incline rolled backwards when the brakes 
failed; a vehicle, parked without the emergency brake engaged, rolled down a hill damaging 
the vehicle; unsecured equipment on wheels rolled off a truck-bed during transport. 

For your safety, and the protection of equipment for which you are responsible, don’t assume 
any surface is level, and always secure rolling or wheeled equipment when unattended. 

Source: DOE Lessons Learned List Server, Item: L-1997-OR-LMES-RTP-1201 

Good Practices Pay Off 
Dave Steinman & Jim McLaughlin 

Good work habits and procedural adherence are  important tools for personal safety. 

item 1: 

At RFETS, on December 22, 1997, activities commenced for consolidating and re-containerizing 
historic environmental non-radioactive samples stored in a cargo container. As a precaution, the 
Preliminary Hazard Analysis/Activity Hazard Analysis specified surveys and personnel monitoring 
be performed. During the work evolution, a container was discovered with the handwritten words 
“High Level” on it. 

Surveys found elevated levels of alpha contamination. 



A pause work was initiated, personnel monitored out of the immediate area, and Radiological 
Engineering was contacted to evaluate conditions and identify appropriate radiological controls. 
RMRS management issued a Stop Radiological Work order pending further evaluation. 

Source: F. P. Hughes letter, FPH-151-97. 

Item 2: 

On January 10, 1998, Electricat workers at Savannah River discovered 120 volts on terminal 
blocks while performing voltage checks prior to replacing terminal strips in an electrical cabinet. 
Workers recognized the difference between what they found (120v) and what they expected to 
find (Ov). Work was stopped at the'appropriate time-before getting hurt. The Lockout Tagout 
(LOTTO) on the Work Clearance Permit was inadequate. 

Source: ORPS Notification Report SR-WSRCITP-1998-0003 

Summary 

By following procedures and carefully comparing observations with expectations, personnel in 
these two situations were able to avoid significant consequences. It may be tempting, at times, 
to assume all hazards are neutralized, or that all eventualities have been considered, especially 
when time is short. However, there have been too many instances of equipment being found in 
unexpected conditions to justify such an assumption on your part. 

The people involved in these two cases acted properly, stopping work until the hazards were 
abated. These good work habits and procedural compliance actions are examples of the safety 
attitude we desire at RFETS. 

For additional information contact: 
KAISER-HILL LUG1 PROGRAM TEAM 

Bob Dichard Mgr. W G I  & OR Oversight X3112 
Jim Mclaughlin, Sr. LUGf Analyst X3471 
Dave Steinman LUG1 Analyst X5986 



Lessons Learned / Feneric Imphatiom' 

CHANGING WORK CONDITIONS WERE NOT 
INCORPORATED INTO WORK'PACKAGE LEADING TO 
A NEAR-MISS SITUATION. 

- 
Generic Implications / Lessons Learned: 

Walking down jobs prior to commencing work could help identify conditions that have changed 
since the task was planned. 

Taking time to review postings before entering different rooms or areas, especially in nuclear 
facilities, may prevent potential serious consequences. 

Description: 
On February 18, 1998,at the Hanford Site, two workers inadvertently entered a posted Airborne 
Radiation Area (AM) .  Two electricians were relocating temporary power cables, which required 
them to pull the cables through a room posted as an ARA. Neither worker recognized the 
posting prior to entry. One of the workers noticed the posting the next day when they were 
preparing to resume work on the same task. 

The original work scope did not require entry into an ARA. Equipment failure necessitated a 
change in the work plan, which required workers to enter the room posted as an ARA. Change 
to the work package was not conducted per the established procedures. As a result of this 
problem, radiological engineering was not given the opportunity to review the revisions 

uestions? Contact K-H LUG1 Program Personnel. I Jim McLauqhlin. X3471 

The information contained in this documenl was released pursuant to the duties of d k b s u f e  as required by Federal and Slale laws and regulations. M 

Dave Steinman, X5986 FAX. 4960 
orders 
/=-i 
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779 CLOSURE PROJECT 
SAFETY GOALS AND 

INCENTIVES 

Each week we go with (0) first aids and (0) recordables - We will 
have a cakekoffee party the following week at the 750 cafeteria 
after the all hands meeting 

Each month we go with (2) first aid cases or less and (0) 
recordabks we will have a pizza party for all 779 Project 
employees in room 11 5 

Each quarter we have (4) or less first aids and (0) recordables 
we will have a prime rib dinner in the cafeteria ! 

Remember : We win as a team and lose as team ! 

Mike Korenko 
Kelly Trice 
Charlie Wolf 



INTEROFFICE CORRESPONDENCE 

DATE: February 9, 1998 

To: Distribution/ J ( L A  

FROM: H. C. Wolf, 
K. D. Trice, Deputy Manager, 779/886 Closure Projects,Bldg. 779A4, X6383 

puty Mana er, 779 Closure Project, Bldg. 779A4, X7184 

SUBJECT: LESSONS LEARNED FROM TRAINING PERFORMED ON GLOVEBOX 225 - HCW-007-98 

A Lessons Learned session was held at 12:30 on Tuesday, February 3, 1998, regarding training 
performed on Glovebox 225 in Room 157, Building 779, as part of the 779 Cluster Closure 
Project. The following comments were provided by Teams and Job Supervisors performing 
training: 

1 . Tape openings on coveralls (sleeves): the gloves slide down on the coverall so 
recommend taping sleeves. 

2 .  Size Reducer for Air Mover: The air mover outlet is larger than the hose. Have asked 
sheetmetal to adapt the air mover outlet. 

3.  Label Air Mover - Direction: The air movers are not labeled with directions. Have 
asked the painters to place directions on air movers. 

4. Metal Springs - be aware: All boxes will have metal springs in the back of the box, 
ensure all personnel are aware they are there. 

5.  Metal Grinding - Full Face: Even though all workers are wearing safety shields and 
glasses with side shields, recommended to do in full face because of the airborne 
“dust” that occurs with grinding. 

6. Sharp Edges - holder: There are such sharp edges when cutting with the nibbler, have 
asked the carpenters to fashion a holding device made with a hockey puck. We will put 
a deep groove in the hockey puck to hold the cut edge of the stainless steel. 

7. Housekeeping: We need to clean chips up as soon as possible so the nibbler tool can 
work properly. Need to clean the box before and after a job. 

8. Padding sharp edges at the end of an evolution: This is a very good practice and we need 
to keep padding sharp edges with kemwipes and tape. 

Stick to Plan - Competition: It is very important for each individual to know what a 9. 
their role is at the pre-ev and then stick to the plan. Any personnel changes should 
occur from higher Supervision and be kept to a minimum. 
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1 5 .  

16. 

1 7 .  

18.  

1 9 .  

2 0 .  

Design Pattern on the Box: It is recommended that we set out a basic design pattern for 
cutting the boxes. 

Communication: This is a problem with the tents. Can’t hear from outside to inside the 
tents. Hoss Brown is checking with some vendors to see if a wireless communication 
would b e  available to go into our PPE. It will be important to check with the RFETS 
Fire Department to ensure that any new equipment is acceptable for use at RFETS. It is 
also important to have complete communication between the teams. For the training, it 
wasn’t clear where one team ended and one began. It is important to communicate 
between teams as well to let other teams know ‘when you’ve had a problem or success 
with a particular way of doing business. 

Staging Items: It is important to get everyone on the Team in the back area where they 
are going to work and stage any tools they may require before starting to work. 

Follow Pre-ev Assignments: This is connected to the “stick to the plan.” W e  need to 
follow them so everyone is aware what everyone else is going to be doing. 

Invite Proper Personnel to Pre-Evs (Rad Ops): 
associated with the evolution be present at the Pre-Evs. It is extremely important for 
Rad Ops supervision to be present. They need to interface with the RCTs to ensure they 
are aware of what is going to be done. It is proper to invite the RCTs as well. 

It is important that all individuals 

Plastics pens for Nibbler 
the chips would fall into the “pen” and be contained 
them and grinding into the floor 

Recommend obtaining plastic to be put under the Nibbler so 
It would eliminate stepping on 

Spray Nibbler with soap (cooling): The Nibbler gets hot and needs to be cooled with a 
mist. 

Tool use (sawsalls, nibblers, 18 tooth blades): Watch your usage, i f  you don’t fully 
understand how to use a particular piece of equipment, ask. In partwlar,  it was 
observed that users would wiggle the nibbler when it got into a bind--this IS improper 
usage. Just let the nibbler work for you, don’t try to hurry it in any way. 

Job SupervisoriRad Supervisor Air Mover: It is was observed that the air mover was 
shut on and off during evolution. If someone wants a change in the air mover, notify 
their supervisor and have the supervisor make the decision to change. 

Check extension cords: Check cords for the correct amperage, i f  not correct, w e  will 
ensure you get correct cord for the job 

Strap box to lift tables before size reduction: The job works better if box is secured, 
ensure this is done before starting work. 

Wire valves shut: Valves should be locked ouvtagged out, handles removed, or wired 
shut before starting job to ensure their is no inadvertent change of handle location. 



Distr ibut ion 
February 9, 1998 
H C W - 0 0 7 - 9 8  
page3 

2 2 .  

2 3 .  

2 4 .  

2 5 .  

2 6 .  

2 7 .  

2 8 .  

2 9 .  

3 0 .  

31. 

Cords - Buddy System: Use the buddy system to ensure no one gets tangled up in the 
cords being used on the job. Each of you that are working with the equipment should 
have an individual behind you making sure cords are moved as operator moves. 

Place work at easy access level: Place any work you will be doing at the proper access 
level so there is no unnecessary bending before working. 

Inadequate Surveys: Ensure points and materials are verified during survey. 

Tent - RCTs: Be sure that there are two RCTs located inside the tent. It works better 
for workers. 

Loose items: It would be extremely beneficial if any loose items, capital equipment, 
etc. were removed from the rooms where work IS to take place. Some of the rooms. 
like Room 160, are so crowded with capital equipment (which is tagged for removal) 
that it is difficult to move around. 

Training on Gloveboxes: Several team members and some supervisor’s felt they did not 
have enough training on the glovebox before starting any hot. Would like more time to 
train on gloveboxes and conducting Pre-Evs for jobs. 

Tape wheels: When wheeling from one room to another, it is important to tape the 
wheels to ensure any contamination is not being spread. 

Walkdowns: Ensure teams talk amongst themselves during walkdowns to explore all 
possibilities and work the job through during the walkdown. 

IWCP Missing Pages: Some pages were missing from the IWCP. This is a waste of time 
for the team members and it is important to ensure the pages are all present in the 
packages. 

Tasks: It was recommended that Teams finish the tasks in one room before going into 
another. 

The following comments were provided by Management evaluating the training and observers 
present: 

1 .  It is warm in the back area and it is easy to wipe your brow, etc. Ensure you have an 
RCT check your hands before touching an area of your body. 

2 .  There will be several people working in a small area together. Ensure you are aware 
and know what everyone is doing all times. Don’t hurry and be safe. 

3.  There was a miscommunication between Rad Ops supervisors and RCTs and the intent Of 

certain steps or actions. Rad Ops needs to be present at all Pre-Evs to preclude this 
from happening. We don’t want any misinterpretation of the RWP. If RCTs are not 
exactly sure of the situation and what is expected of them, ask supervision 
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I f  you notice any CSOLs on boxes or wherever, ensure you notify your job supervisor 
or management to get in touch with the proper individuals to de-post that area or box. 

When developing the IWCP packages, some steps have been left up to the Job 
Supervisor to determine. However, it was a concern if this had been communicated and 
i f  steps are indeed taken by supervisors to ensure safe work. One of the instances of 
this is work with leaded gloveboxes. Are you going to remove lead from the gloveboxes 
inside the tents or outside in the size-reduction room. The general consensus was that 
this should be left up to the Team and Job Supervisor to determine on a case-by-case 
basis. This action will be accomplished as the Team desires to do it. Just be aware‘that 
if situations change (i.e., contamination found underneath lead) that you are prepared 
and have a plan for changing your strategy as well. 

Ensure any Hold Points are identified in the packages--where Rad Ops needs to be 
notified, etc. All personnel working with the package need to know where these Hold 
Points are. 

Management observed that the turnover between Crew Leaders and Foreman was not as 
good as i t  could be. It is important in these instances to have face-to-face time or sit- 
down time with the turnover supervision. 

When Foreman are conducting their Pre-Evs, management recommends that the Pre- 
Ev be more detailed to the work being conducted. It is necessary to understand what is 
realistic and what is not. It IS important to also understand what did work well, as 
well what didn’t. 

While doing bagouts in Room 220, Glovebox 463, a HEPA filter fell out. Be sure to 
check the magnehelics and exhausts before starting work. 

Rad Ops Supervision announced that they will start planning drills for emergency 
situations while in glovebox training. On the spot remediation will be conducted so that 
the drills are “training” as well. 

Questions were raised from the floor and included the following discussion: 

1 It was understood that the training box would be totally set up like a hot box. 
Recommend that it be more realistic if this is the case. For this particular training, il 

was agreed to by management before starling training to relax some of the 
requirements to save individuals from heat stress, etc. This apparently wasn’t 
communicated to all individuals doing training. Management still feels that subjecting 
personnel to full face when just practicing is exposing them to the risk of heat stress 
unnecessarily; however, it will be possible to incorporate more of the other tasks into 
this training to make it more realistic. As these decisions are made by management, it 
is extremely important to communicate to the individuals exactly what is simulated 
and what is not. 



Dist r ibut ion 
February 9, 1998 
H C W - 0 0 7 - 9 8  
Page5 

2 

3 

a 

5 

6 

7 

There was a concern expressed about the asbestos contained in the glue used in the 
gloveboxes. Even though past experience on Site indicates the asbestos level is very 
low, recommend that samples be taken of the glue before going any further. Safety 
Supervision assured that this would happen. 

Fall Protection: Can we acquire additional man-lifts? If we do acquire man-lifts, 
ensure that training is properly performed on them. The requirements states that it 
must be a trained operator and trained spotter below for operation. It was also pointed 
out that training must be accompanied by a medical surveillance 

Nibbler, can we build a deflector? It was explained by others experienced with 
working with the Nibbler that deflectors do not work. It was suggested using fire 
retardant mats to put on the floor under the grinder and saws. They would be 
inexpensive and could be destroyed after the job. Management is going to check this 
out. 

Several comments were made about the excess capital equipment located in the rooms 
in which the Teams will soon be working. I1 was requested that we be able to remove 
that from the building, ceriainly from the area because it adds to the congestion 

Team members asked about the tents. One of the tents is here and will be set up in 
Room 150. the first room for size-reduction use. 

The filters on the housing were questioned Are they the same size as in J-Mod? Yes 
Hoss explained that they are doing some research filters in the houses 
to pull pre-filters to see what kind of airflow occurs We could go to 24x24 filters 
but they are hard to get rid of The plan is to have two air movers on a house to pull 
air down to the bottom 

They are going 

Are RCTs going to be assigned to Teams. Yes that is the plan. The only exception will be 
when starting work with Supplied Air. There may be some movement between Teams 
at that time due to the experience of RCTs with Supplied Air. 

Can we order scaffolding. Hoss reported it has already been ordered 

The Lessons Learned discussion was a successful interchange of information and good 
information has surfaced. This letter will be distributed to all of the D&D workforce. 
training rosters of attendees will be filed in the official file with this letter, along with a copy 
of the Activity Oversight Report from Kaiser-Hill. If you have any questions, please contact 
Rick T. Von Feldt at extension 6830. 

The 
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INTEROFFICE CORRESPONDENCE 

DATE: February 24, 1998 

To: H. C. Wolf\ Deputy 779 Closure Proj Manager, Bldg. 779A, X7184 
79 Closure Proj Manager, Bldg. 779A. X6383 

FROM: I?. T. Manager, Bldg. 779A, X6830 

SUBJECT: MINIMUM REQUIREMENTS FOR D&D ACTIVITIES INVOLVING GLOVEBOX GLOVES AND 
BAGOUT BAGS - RTV-003-98 

This memorandum is to define minimum requirements for working in gloves while performing 
D&D activities in Building 779. To minimize the risk of contamination incidents from glove and 
bag failures, the following precautions shall be taken: 

1 . All gloves identified as having defects while performing 4-01 8-FO-0010, Section 
6, will be changed prior to use. This procedure is a prerequisite prior to 
performing glovebox activities. 

2 .  All gloves used to perform size-reduction activities greater than 2-years old will be 
changed prior to use. 

3 .  Gloves not intended for size-reduction activities, i.e., bagouts of loose materials 
(combustibles, metals, etc.) will be changed after a 5-year period. 

4 .  Gloves not intended to be used for size-reduction activities or bagout operations will 
be removed from service, i.e., taped or blanked over. 

5 .  Bagout bags on gloveboxes that do not currently have a date of when installed will be 
changed prior to performing bagout operations. Bagout bags with a change date will 
not be required to be changed for a period of two years from the change date. 
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INTEROFFICE CORRESPONDENCE 

DATE: March 27, 1998 

To: M. K. Korenko, Project Manager, Bldg. 750, X5488 

FROM: R. T. Von Feldt, D&D Manager, 779 Closure Project, Bldg. 779A. X6830 

SUBJECT: LESSONS LEARNED FROM THE REMOVAL OF GLOVEBOXES 21 15 AND 6120 IN ROOMS 
270 AND 272 - RTV-021-98 

J. A. Bahl, foreman for this removal, held a lessons learned and they listed the following items: 

Length of sleeving should be verified. Implemented immediately, J. Bahl, 3/27/98 

e When disassembling glovebox for nuts, screws, bolts, have a bag ready to put them in 
Implemented immediately, J. Bahl 3/27/98. 

We need some flat carts to haul material around. Order by 3/31/98, R.  Von Feldt 

We need an A-Frame or lifting device to lift the heavy parts into the waste crates. Will 
assemble A-Frame lift by 3/31/98, J. Bahl and M. E. Brown. 

When we drain the crit drains, we need to use a peristaltic pump and drain from the inside 
of the box. Implement on next glovebox, J. Bahl. 

Before starting job, verify that we have the right tools for the job. Implemented 
immediately, J. Bahl, 3/27/98. 
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J. A Bahl,SSOC 
M. E. Brown, RMRS 
L. A Burke, SSOC 
B. Fricks, RMRS 
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K. D. Trice, RMRS 
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INTEROFFICE CORRESPONDENCE 

DATE: March 23. 1998 

Mgr., Bldg. 779, X6536 

TO: 

SUBJECT: LESSONS LEARNED FROM REMOVAL OF “PIGMA WELDER 003 
ROOM 150 - RTV-019-98 

B. Fricks, Foreman for Pigma Welder, held a Lessons Learned session with his team and the following comments 
are submitted. 

1. To ensure all tools and materials are in the work area before starting the breech 

2. Wrap sleeving as tight as possible before we make the sleeve cut. 

3. 

4. 

See about getting some clear sleeving 

Do opposite pigtail-capping it first with vinyl tape and work towards the negative pull 

5. Have your waste bag ready to receive your waste rjght at the flange contained underneath 

cc: 
J. A. 
M. E. 
L A. 
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J. C. 
M. K. 
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INTEROFFICE CORRESPONDENCE 

DATE: 

FROM: R. T. $oh Feldt, D&D Manager, Bldg 779A, X6830 

SUBJECT: LESSONS LEARNED FROM GLOVEBOXES 222, 022, AND 9858 - RTV-016-98 

M. E. Brown, Foreman for Glovebox Removai of 222, 022, and 9858, held a Lessons Learned 
session with his team and the following commen?s are submitted: 

1. Communications to each person in the ieni 

2. 

3 .  

4 .  

Need hot taps for draining lines 

On  one-quarter inch or small lines crimp the line and then but with bolt cutters 

Use rubber vacuum caps to seal lines :nsiead of tape. 

5 .  Use 6-Box to remove valves and place flange on pipes 

6 .  Order smaller bags, i.e., 4-liter and under 

7 .  Longer skirts on the lift tables are needed to prevent contamination 

8 .  

9. 

Larger paper hoods with plastic around face piece required 

Break all nuts on flange first before removing them. 

10. Install new nuts and bolts to hold flange together when removing valves. 
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Building 779 Cluster Final Status Survey Lessons Learned 
021281 00 

Schedule and Planning 
1) Planning personnel must understand that Final Status Survey schedules cannot be 

compressed to make up for lost time due to delays in the D&D schedule. 
Perform a thorough Historical Assessment and Reconnaissance Level 
Characterization in order to appropriately characterize survey units. 
Perform Final Status Survey AFTER the completion of D&D in a building. 
Perform in-process and post D&D characterization surveys in order to account for 
contamination introduced during the D&D process. Biased measurements should be 
collected during these surveys to assure suspect areas are addressed for radiological 
concerns. 
If Final Status Survey MUST be performed in a building where D&D is in-process, 
establish PHYSICAL isolation (Le., locked doors, plastic/wood walls, etc.) from the 
D&D areas. 
Physically separate Final Status Survey personnel from other project personnel (e.g: 
Radiological Building Engineers). Make a centrally located space that is large enough 
to house the FS RES and RCTs together. 
Assure adequate space and computer resources are available for Final Status Survey 
personnel. 
Account for the time required to perform unexpected decon and re-survey due to 
contamination detected during Final Status Survey. 
Allow for deviations in the schedule due to unexpected events. 

10) Need to have more clearly defined (documented) expectations from Regulators on 
how aggressive decontamination efforts should be. For example: Is it necessary to 
chase contamination in cracks down to the soil. 

1 1) Need to more clearly define in the final survey scope of work prior to the start of final 
surveys. For example: pits, basements, and tunnels won’t be final surveyed. The 
scope should be agreed upon with the Regulators and documented in the FS plan, 
DOP, etc. 

Stripout all systems and equipment prior to final survey such that the FS is not 

a 

12) Don’t leave potentially clean systems or equipment in place during final survey. 

potentially compromised during the post-FS stripout. 
Turnover surveys should be performed by Rad Ops prior to turning surveys over to 
the final survey team. Turnover surveys should consist of scans, TSAs, and smears in 
the highest potential areas (e.g., floors, horizontal surfaces, known spill areas, 
equipment and glovebox areas, etc.) An adequate amount of turnover surveys should 
be performed such that there will be a high confidence that contamination will not be 
found during the final survey. 

Survey Design 
1) Provide flexibility in survey design requirements to account for unexpected scenarios. 
2) An investigation and reclassification criterion needs to be clearly spelled out in the 

3) Need better guidance on determining percentage of scans for roofs. 
survey plan. 

- 

4) Don’t make survey units so large that they encompass more than one room. This 
makes it easier to reclassify areas if problems arise during the final survey. 
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5) Strip paint in all Class I areas. This eliminates costly paint sampling. e 
Communication 
1) Communicate to the work force and site personnel what final survey is about and why 

its OK to demolish buildings after final survey is complete. Share the final survey 
results with the work force and site personnel prior demolition to instill confidence 
that its OK to demolish. 

2) Have regularly scheduled meetings with the Final Survey Team (e.g., weekly) to keep 
everyone informed or progress, changes, etc. Have regularly scheduled meetings 
with the Regulators and the IVC team to keep them informed and to schedule IVC 
surveys. 

Isolation Controls 
1) Utilize stringent isolation controls, including physical barriers, if D&D is on-going in 

adjacent areas. 
2) Reinforce the importance of isolation controls to all project personnel. 
3) Perfom verification surveys to assure the radiological status of the area has not 

changed if isolation controls are breached. 
4) No unnecessary equipment, materials or personnel in area should be allowed in FS 

areas during or after surveys. Housekeeping shall maintained during and after FS. 
5) Don't paint your self into a comer. For example: Plan the completion of final surveys 

such that workers performing stripoutldecon in adjacent areas do not have to traverse 
through areas that have already been final surveyed. 

Instrumentation/Technical Issues 
1) Assure a surplus of radiological instrumentation is available. 
2) Address all technical issues prior to use of instrumentation (e.g. MDC). 
3) Utilize the Tennelec to decrease smear analysis time and improve data quality. 
4) Evaluate and address anomalies in data (e.g., Po-2 10 may contribute to elevated alpha 

5) An onsite laboratory that has the capability to analyze final survey samples in a 
surface activity results on roof surfaces). 

timely manner should be considered. 

Maps 
1) Develop maps during the Reconnaissance Level Characterization process. 
2) Provide adequate support for map development. A minimum of two (2) personnel are 

typically required (one person dedicated to walk-downs and one person dedicated to 
computer development of maps). 

3) Assure maps are to scale. 
4) Utilize laser range finders to establish dimensions where personnel access is limited. 
5) Generate maps in order oE 1'' - Facility Overview, 2nd - Survey Area Overviews, 3rd 

- su Overviews, 4th - su maps. 
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Survey/Sampling 
1) Provide concise survey instructions (flowcharts recommended) in order to assure 

consistency in data reporting, 
2) Devote laborers to support required decontamination efforts during the performance 

of Final Status Survey. 
3) Provide dedicated, trained survey and sampling personnel. 
4) The utilization of site qualified RCTs for the performance of Final Status Surveys 

allows for "stand-by" time that may be encountered due to delays in schedule (i.e., 
RCTs can support project tasks outside of Final Status Survey). 

outside contractor hired to perform surveys (i.e., excess "stand-by" time results in 
elevated project costs). 

6) Collect required samples are early as possible in order to reduce analysis costs and to 
reduce schedule impacts due to unexpected results. Samples can be collected prior to 
the establishment of isolation controls (i.e.y radiological status of the surface media 
matrix will not be impacted by D&D). 

7) Eliminate the requirement for radiological screens for Final Status Survey samples 
(utilize B779 documentation as justification). 

5) Assure that areas will be available for Final Status Survey prior to mobilizing an 

Data Management 
1) Assure sufficient data management tools are in place prior to commencement of 

survey (ie., database, survey progress tracking mechanism, etc.). 
2) Plan for the large volumes of data that will be generated during Final Status Survey. 
3) Organize data files in a manner that is self explanatory to potential reviewers. 
4) Develop a database to track specific comments and comment resolution. 
5) Develop a shared network folder that can be accessed by all project Final Status 

6) Assure that all survey unit history files are organized and auditable. 
Survey personnel. Maintain all records in this file. 

Report Generation and Review 
1) Subdivide cluster or building into distinct areas in order to generate small volume 

reports. 
2) Do not include raw data in reports (maintain in project files). 
3) Utilize B779 Cluster report format for future reports. 
4) Actively involve regulators prior to and during the Final Status Survey process. 

Quality Assurance/Quality Control 
1) Ensure that quality controls are active and visible throughout the project life cycle; 

emphasize key controls with the stakeholders. 
2) Perform V&V of results on both computerized data as well as hardcopy records; 

software quality controls should focus equally on performance criteria (e.g., 
measurement system outputs that result from the use of software) and elements of 
formatting and documentation (e.g., data reduction algorithms in spreadsheets andor 
numerical models). 

3) Assure subcontractor quality plans/SOPs/Records meet minimum site requirements. 
4) Perform and document Data Quality Assessment for each Final Status Survey report. 

Page 3 of4 



Building 779 Cluster Final Status Survey Lessons Learned 
0212 8/00 

5) Optimize summary graphics and tables to communicate how QC was implemented. 

0 
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on 
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SUMMARY OF AGREEMENT: GROUNDWATER MONITORING AT B779 CLUSTER 

A meeting was held on March 7,2000 to discuss potential groundwater activities following the D&D of the 
B779 Cluster. The B779 Cluster includes buildings 779,782 and 783. Attendees at the meeting included 
representatives fiom CDPHE, DOE and Kaiser-Hill. Following the meeting, a summary of the agreement 
was drafted for review by meeting attendees. Based on comments from CDPHE, the agreement was 
revised to incorporate additional actions. 

The agreement is as follows: - 

Water levels will be monitored quarterly at all sumps for a year. Water level measurements will 
commence during the next quarter (April-June 2000). During or prior to this sampling event, the 
depths of the sumps will also be measured. All measurements will be from surveyed locations. 
Groundwater samples will be collected at each of the sumps during the next quarter (April-June 
2000). This sample collection is a special sampling event to be conducted once. The samples will be 
analyzed for the standard list of parameters that are analyzed for the local groundwater monitoring 
wells as part of the Integrated Monitoring Plan (IMP). The analytical suite will include VOCs, metals 
(filtered), nitrate, uranium isotopes, plutonium and americium. Both filtered and unfiltered plutonium 
and americium analyses will be performed as part of this special sampling event. 
Water level and water quality data that are collected for nearby wells as part of IMP/D&D monitoring 
will be evaluated and compared to the data collected as part of this agreement. 
Groundwater will not be routinely pumped from the B779 Cluster sumps, except as necessary to 
collect sufficient water volumes for sampling per standard Rocky Flats groundwater sampling 
protocols. 
Any groundwater remediation that may be necessary in the B779 Cluster area (based on IMP 
groundwater or surface water monitoring, the Industrial Area (IA) Characterization and Remediation 
Strategy or other IA investigations) will be performed as planned in the Rocky Flats Closure Project 
baseline schedule. An interim groundwater remedial action may be performed at an earlier date if 
required to mitigate a release detected by the IMP. 
D&D will pump out each sump and collect and analyze water and sediment (or filtrate) samples from 
each sump prior to completion of their activities. D&D will also provide descriptions of the sumps 
and place this along with the analytical results in the Closeout Report for B779. 
The source of the water flowing into the sump in B782 will not be investigated at this time. However, 
an investigation may be conducted if warranted based on the results of the water monitoring to be 
performed. 
Sampling and analysis of the outfall of the B779 foundation drains will be conducted once, if feasible. 
The pipe does not transmit water and wet areas downgradient of the pipe may not yield sufficient 
water for sampling. Future monitoring decisions will be based on the results of this sampling event. 
The D&D samples previously collected as part of  the Closeout Report will be investigated to 
determine if they were inappropriately acidified andor filtered prior to analysis. 
An additional well will be added to the D&D monitoring component of the IMP to monitor 
groundwater in the vicinity of the B779 sumps. One well will be installed to monitor deep 
groundwater flow and quality in the weathered bedrock. The well will be installed to the northeast of 
B779, downgradient from the B779 sumps. The new well will become part of the B779 D&D 
groundwater monitoring network and will be monitored on the same schedule. 

Attendees at the meeting were: 
Edd Kray, Elizabeth Pottorff and Dave Kruchek, CDPHE 
Norma Castaneda, Dave Nickless and Scott Surovchak, DOE 
Lane Butler, John Whiting and Bob Nininger, Kaiser-Hill 
Tom Greengard, SAIC/KH 
Steve Singer, RMRS 
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e 

a 

Transit ion /Owners h i p of Bu i Id i n g Fou n d at i ons/Pads 

Current Landlord: 

All work completed in accordance with D&D Plan - Reference D&D Plan 
List outstanding items (if any) and reference applicable documents 

NO NIA 

All work as outlined in the baseline assumptions is consistent with the Environmental Restoration 
agreements 
List outstanding items (if any) and reference applicable documents G 9  NO N/A 

Resolved outstanding issues with regulatory agencies 
Reference applicable technical documents and regulatory agreements 

NO N/A 

Removed and appropriately dispositioned all D&D waste 

NO NIA 



Transferred all post D&D monitoring to the Integrated Monitoring Plan 

NO NIA 

Adjacent location surrounding the facility is free of excess material 

NO NIA 

All underground utilities have been secured and locations identified 
Reference applicable drawings and technical documents 

NO NIA 

Monthly surveillance plan and report of  deficiencies submitted to owner 
Include implementing procedures for the surveillance plan 

YES NO 

Radiation areas identified and posted 
Reference: applicable characterization data (soil, core, air, air samples etc) 

NO NIA 

Appropriate Safety signage is in place to control entrylegress 

NO NIA 

Additional transition comments/concemslagreements - effecting this turnover 



Transfer of Building FoundationsPads does not constitute transfer of any outstanding D&D or 
Environmental Restoration work to be performed under the original D&D Plan. 

This transfer will provide for extended caretaker services for building foundationslpads pending final 
disposition. Caretaker services include monitoring of the foundations/pads to ensure the area remains in a 
safe and environmental compliant status. 

Current Facility Manager 

F&(3izRJ<v P. UO6l.ES F A  ' ?. iJ.-Q.& 
Printed Name Signature Date 

New Facility Manager 

JeK \4crc, & e. Slb3lOU 
Printed Name Date 

ER Program Manager rn 

S L / L  
Date 

\ '  c.7jL7L+p 
Printed Name Signature 1 
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